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ACCURATUS 


sETS New STANDARDS OF Accuracy 


UMMER, ‘winter .. . hot or cold . . . it 
makes no difference in the accuracy of 


your recording thermometers or tem- 


perature control if they are Tycos Instruments, 


equipped with Tycos Accuratus Tubing. (Pat- 
ented) 


*% This mercury-actuated tube system is so built 


that it automatically compensates for any sur- 


rounding temperature changes. The tubing may 


pass over steam pipes or refrigerated coils . . . it 


may run outside and be subject to weather and 


seasonal changes. 


* Tycos Accuratus Tubing is superior to other 


compensating systems on the market which use 


springs and lever mechanisms and are subject to 


Tycos Recording Thermometer with Tycos Ac- 
mechanical failures. These devices depend for curatus Tubing, which automatically corrects fo: 


. L any change of temperature along its course. For 
their operation on the average temperature effect 4 s P 8 


extreme accuracy, specify Tycos Instruments 


along the entire tubing, while Tycos Compensa- with Tycos Accuzatus Tubing. | H 
tion is INBUILT and compensates at the actual | @ 
point of temperature change. 
*® Tycos Accuratus Tubing does not add parts i 
to the instrument nor does it change the external : 
appearance of the tubing. It is by far the most Tvcos 3 


accurate, sensitive and wholly satisfactory com- 


pensated tubing ever offered. We will be glad to 


send further information on request. 
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| Here’s Electronic Truth 
| GC that is Stranger than Fiction— 


MICRO RELAY 


| 1 FLY-POWER CAN CONTROL MORE 
000001 WATT) € THAN 1 HORSE POWER 


Vac 
uum Contact Relays, etc to 


' An imperceptible contact pro- Can Electric power whether A.C. or ‘a 
: ' duced by any method whatsoever D.C., of any potential up to 220 
\r : —by the second hand of a watch, START volts and any current flow up to 
7 by the moving needle of an indi- or six amperes, positively, reliably, ae 
‘ cating instrument, by the slight- STOP cleanly, with action adjustable for a he 
: est touch of the human hand— immediate or delayed response. a 
' The BURGESS MICRO RELAY is especially applicable to 
} Automatic Heat Regulation Automatic Humidity Regulation 
: Automatic Electrical Regulation Automatic Pressure Regulation 
& Automatic Light Regulation Automatic Weighing Regulation 
Etc. Etc. Etc. Etc. 
i WRITE for data on the Burgess The BURGESS MICRO RELAY comprises an electronic tube, self- a 
i - Micro Relay as well as other Bur- contained power pack and relay equipped with the Burgess Vacuum = 
i ' gess electronic devices including Contact. An almost infinitesimal current controls the grid circuit which if 
Burgess Radiovisor Bridge (sim- in turn controls the relay through the plate circuit. Due to the use of at 
plified light-sensitive cell), Bur- the vacuum contact, there is no sparking, arcing or corrosion even when 1 
gess Vacuum Contact, Burgess handling up to 1200 watts. Available in A.C. and D.C., 110-volt and i 


* many startling applications. 


C. F. BURGESS LABORATORIES, INc. : 
ENGINEERS 
202 East 44th Street » « New York City p. 
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A publication's worth to its readers 
can best be gaged by the breadth of 
its editorial service. Going too far or 
not going far enough are faults. 


The editorial content of INSTRU- 
MENTS is confined to articles pertain- 
ing to the problems of the man inter- 
ested in measurement, inspection and 
control regardless of the industry he is 
active in at present. 


INSTRUMENTS feels that the real 
proof of its worth lies in its ability to 
consistently present the highest type 
of information. It believes, too, that 
still further proof of its worth is con- 
tained in the continued enthusiasm of 
its readers for its contents. Such en- 
thusiasm means for advertisers hearty 
response to the messages they pass 
on to our readers in these pages. 


INSTRUMENTS is published on the fifteenth of each month. 


The advertising forms close on the fifth of the same month. 


INSTRUMENTS PUBLISHING COMPANY 
3619 Forbes Street Pittsburgh, Penna. 
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NEW G-E INSTRUMENT 


ACCURATELY RECORDS 
AMPERE 


Photoelectric recorder for switchboard mounting. 
Supplied also in portable types 


EVER before has it been possible to record so 
minute a quantity as 0.000001 ampere, except 
in the laboratory. Now, withthe new G-E photoelectric 


recorder you can obtain a continuous and accurate 
record of any measurable quantity—anywhere. 


Here is an instrument entirely new in design — that, by 
the use of photoelectric and Pliotron tubes, goes far 
beyond other recorders in sensitivity and scope. It 
widely extends the field of usefulnesss of recording 


instruments. 


Current in microamperes, voltage in millivolts, fre- 
quency in hundredths of cycles —all these it records 


accurately. 


It makes a continuous graph of radio-receiver per- 


formance and resonance Curves. 


It can be combined with an electric gauge to record 
thickness of sheet metals and paper. With the proper 
pick-up, it records noise intensity, illumination  in- 


tensity, vibration intensity, and temperature. 


Write for complete information. 


Address 


General Electric Company, Schenectady, N. Y., Room 635, Bldg. 2 
| want to know more about the photoelectric recorder. 


GENERAL@ ELECTRIC 


610-65 
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FLUSH MOUNTED FRONT OF BOARD MOUNTED 


INTERCHANGEABLE CASE 


Brown Potentiometer cases are designed so that the same case can be 
mounted on a wall, table or shelf, or in front of panel or flush in panel. The 


cases are constructed with solid sides, top and bottom with glass in the 


door only. This construction insures maximum tightness and mechanical 
protection. As the chart is located within a quarter of an inch of the glass, 
the record can be easily read from the front. Notwithstanding its excep- 
tionally wide (12-inch) chart, the Brown Recording Potentiometer Pyrom- 


eter can be mounted on 22-inch centers. Write for Catalog No. 1101. 


THE BROWN INSTRUMENT COMPANY 


4482 WAYNE AVENUE PHILADELPHIA, PENNA. 


TABLE MOUNTED 


Branches in 22 Principal Cities 


Brown 


_ Brings Laboratory Accuracy to Industry — 
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Littrow Spectrograph 


The new B & L Quartz Spectrograph, Littrow Type. Note the compactness and rigid construction. Length over all 8’ 10”. 
A completely replaceable set of optical parts, made of flint glass of refractive index 1.625, is offered for those whose work 
involves much use of the long wave-length portion of the spectrum. 


The announcement of the new B& L Spectro- 
graph is of interest to every metallurgist. This 
instrument permits effective, accurate spectral an- 
alysis of alloy steels, tungsten carbide alloys, stel- 
lite and all other materials y ielding spectra in which 
the lines are crowded. This is due to the high 


Ease and convenience of operation distinguish this new instrument. 
The operator makes all adjustments that must be made in use 
quickly and easily from this convenient position. 


ENGINEERING SCHOOLS 
This instrument is an excellent medium for research 
work, for instruction in the principles of spectrum 
analysis and for practical work in qualitative and quan- 
titative analysis of all metals and alloys. Send the 
coupon for full descriptive information. 


resolution, great linear dispersion and fine optical 
performance of this Spectrograph by which the 
most complex spectra are effectively resolved and 
dispersed. Plates show exceptional definition and 
complete freedom from fog and reflection. 

The laboratory with this new instrument is 
equipped to handle any spectro-analytical prob- 
lem that may arise. 

Careful designing has made the operation of this 
new instrument easy and rapid. All adjustments 
that must be made in use can be made by the 
operator from his position at the plate holder end. 
The permanently aligned, rigidly mounted illum- 
inating system is likewise a timesaver. 

Routine analysis and control work, both qual- 
itative and quantitative, is made easier, more 
economical and decidedly more valuable and 
effective by this new B& L Quartz Spectrograph. 

Research men, control men, production men and 
plant executives will find the full information on 
this remarkable new instrument of vital interest. 


SEND THE COUPON 
BAUSCH & LOMB OPTICAL CoO. 
615 ST. PAUL ST. ROCHESTER, NEW YORK 


Send me at once complete information on the new 
Littrow Model B& L Quartz Spectrograph. 


Title 
Street 
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The Westinghouse Type A Recording Instru- 
ment is compactly built, yet it has a long scale. 


Permanent Records at Reasonable Cost 


Quality 


Westinghouse 


O keep records at a reasonable cost, the Westinghouse 

Type A Recording Instrument is unusually well suited 
for central stations, machine shops, cement mills, oil well 
drills, and many other fields of application. 


No other recording instrument combines so many desirable 
features as the Type A. It is simple mechanically yet amply 
accurate. No delicate pivots or jewels are used for bearings. 
Its circular chart is easy to replace. A slow-speed syn- 
chronous motor allows simple reduction gearing and long 
clock life; an improved electromagnetic damper assures 
good records. And what is most important, its cost is 
moderate enough for general use. 


Type A Recording Instruments are made as ammeters and 
voltmeters for either switchboard mounting or portable use. 


For more detailed information on these instruments sim- 
ply mail the coupon. 


SEND FOR INFORMATION 


Westinghouse Electric & Manufacturing Company 
Room 2-N, East Pittsburgh , Pa. 


Gentlemen: Please send mea copy of Leaflet 20512, 


workmanship guarantees every Westinghouse product “Type A Recording Instruments’. 
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@ The happy combination of certain char. 
acteristics . . . the well-known potentiometer 
method of measurement . . . the outstanding 
simplicity of the Wilson-Maeulen design . 

eight years of wide spread use of this poten- 
tiometer controller . .. PLUS the new mercury 
to mercury glass enclosed switch . . . make 


this controller outstanding in general indus. 


trial practicability. 


@ This controller will react to the slightest temperature change 
... giving positive accurate control. It is so simple and practica 
in design . . . so sturdy in construction that it will maintain its 
accuracy of control under the roughest shop conditions. |t mear 


better control at lower operating costs. 


@ If you use Oil, Gas or Electric heat at any temperature up to 
2800° F., you should have a copy of our new Bulletin ‘Automatic 


% : Temperature Control Pyrometers'' No. 182. Send for it today. 


Witson-MAEULEN PYROmETER [)ivision 


THE FOXBORO COMPANY 
FOXBORO FOXBORO, MASS., U. S. A. 


REG. U. S. PAT. OFF 


THE COMPASS OF INDUSTRY 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 


« Complete Industrial Instrumentation « «+ 
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in This Issue 


So much excitement has _ been 
worked up about the recent arrivals in 
the electronic field—the photocells and 

special function tubes—that it 
seems high time to call attention to this 
fact: For suecess in any industrial elec- 
tronic application, working out the 
right circuit is as important as picking 
the trickiest tube. 

Impressive emphasis is brought to 
this point by the article on “An Elec- 
tronic Tool of Many Measuring and 
Control Uses,” which points out the 
many and extraordinary uses of oscil- 
lator circuits. It is brought out, more- 
over, that almost any electronic tube 
can be used as an oscillator, so that even 
with the common-place, old-fashioned, 
three element vacuum tube it is possible 
to do a great many unusual things in 
the way of measurement and control. 


@ “Work on an engineering problem 
is best begun where others left off.” In 
other words, considering the vast amount 
of technical work carried on in the 
world today, it pays immensely in time, 
money, and effort, particularly when 
attacking a problem on measurement or 
control, to first look up what the world’s 
technical literature has to offer on the 
subject. 

How best to search through the 
world’s technical literature is told in 
this month’s article, “Literature. Re- 
search in Measurement and Control.” 


@ This month’s instalment of the 
Manual of Instrumentation continues to 
deal with flow meters. Most of it is de- 
voted to practical suggestions on how to 
install meters correctly, the material 
being so arranged that users and stu- 
dents can conveniently interpret it in 
terms of their own particular problems. 


@ Following Instruments Abstracts 
will keep you posted on the “current 
events” in your field of technical in- 
terest. 


The Front Cover 


@ The front cover pictures the tem- 
perature controlling equipment of six 
electrically heated oil baths for quench- 
ing high speed tool steels. The installa- 
ton is at the plant of the Pratt & Whit- 
ney Co., and the equipment is manu- 
factured by Bristol. 


EDITORIAL COMMENT 


An Interesting Announcement 


UR READERS will be pleased to learn that, beginning next 
month, INSTRUMENTS will publish a series of articles to 
comprise a monograph on “Pressure (Engine) Indicators. 
The author of this series is Kalman J. De Juhasz, Assistant Professor 


of Engineering Research at the Pennsylvania State College. 


Quoting Prof. De Juhasz’s own words, “Owing to the wide variety 
of its uses, the pressure indicator is an indispensable piece of equip 
ment in most engineering investigations involving the measurement of 
forces and motions. A great deal of ingenuity and painstaking research 
have been expended in bringing it to its present-day perfection and in 
adapting it to a great variety of purposes. Therefore its history, 


theory, construction and uses form a useful and fascinating study.”’ 


To write up this study in a series of articles there is none better 
fitted than Prof. De Juhasz, who has made this study his life-time 
interest. Moreover, he has not only contributed considerably to the lit 
erature on the subject, but has also made notable advances in pressure 
indicators. The best known of these is that ingenious engine indicator 


which bears his name. 


With the publication of this valuable series, INSTRUMENTS pro 
vides one more contribution to justify its popular recognition as being 
more than a magazine—being rather The Magazine of Measurement 


and Control. 


Frozen Assets 


N instrument is useful only when it is “just right’ and its read 
ings are true. When, due to carelessness or other abuses in 
service, an instrument is not “just right,” it gives misleading 

readings and is worse than useless. To ¢ scape the harm from mislead 

ing readings, untold instruments in plants throughout the country are 
simply taken out of service and put away. No matter how slight a re 
pair or adjustment is needed to make these unserviceable instruments 

“just right,” unless repaired they remain useless—things of value, but 


things which can not be used—‘‘frozen assets,” in other words. 


With so many assets “frozen” by present business conditions, the 
frozen assets of unserviceable instruments should by all means be 
thawed out. All the more so because, in most cases, these instruments 
require only minor repairs to make them “just right” again, and once 
more serviceable. 

Of course the repairing of instruments should be entrusted only to 
those specially trained and skilled in such work. Anyone but such a 
specialist attempting to repair an instrument will more likely ruin it 
than restore it. There is no need for entrusting the servicing of instru 
ments to amateurs. Instrument companies in general will service the 
units of their manufacture at reasonable cost——and in case servicing bs 
the manufacturer is not practicable, there are, scattered in all parts of 
the country, a considerable number of dependable establishments which 


make a business of instrument repairing. 
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“Pioneers in 
Engineering 
Achievement” 


Quicker than sight or thought. A little instrument that 
does the work of three men and in a fraction of the time. 
That does it without risk of errors due to human fraility 

to the inadequacy of human skill. An instrument that 
produces a more accurate record of stress and strain dur- 
ing the testing of all kinds of materials, metals and 
alloys. That records their capabilities with unmistakable 
precision to guide the scientist, the engineer and the 
manufacturer to new accomplishments, new economies 
and efficiencies through the development and use of su- 
perior materials for countless purposes. 

It is typical of Southwark to have visualized, engi- 
neered and produced this first and only instrument of its 
type—with the same simplicity and widespread useful- 
ness. A recorder that is adaptable for use not only with 
Southwark-Emery Testing Equipment, but with all other 
types, as well, including the older designs. Southwark is 
constantly pioneering in new realms of engineering 


achievement. The scope of Southwark’s activities in th: 
design and building of mechanical testing equipment and 
instruments knows no bounds. From the largest universal 
testing machine in the world to diminutive devices that 
may be held in the palm of the hand—Southwark instru 


} 
} 


ments may be found in the laboratories of leading tecli 
nical schools, research institutes, government bureaus 
and progressive manufacturers. They may be found in 
the field—testing pipe, dams, bridges, power line towers, 
railroad cars, ships and aircraft while in motion, etc. 
Everywhere they are performing an almost countless 
number of vital services to Industry, Transportation. 
Engineering and Research. 


That is why, throughout the world, Southwark rep 
resents the greatest assemblage of experience, engine t 


ing talent and manufacturing resources ever devoted 
the development of testing equipment. 


BALDWIN-SOUTHWARK CORPORATION 


SOUTHWARK DIVISION 
PHILADELPHIA 


Pacific Coast Representative—The Pelton Water Wheel Company, San Fran 
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LITERATURE RESEARCH ON 
MEASUREMENT AND CONTROL 


By RICHARD RIMBACH and H. OLKEN 


HE old adage, ‘‘A thing well begun is a thing half 

done,” holds a lesson of great value today to the 

engineer beginning to work on a measurement or 
control problem, for an engineering problem is best be- 
vun where others left off. In other words, when first con- 
fronted with a problem, the best thing an engineer can 
do is to remember that there are many engineers all over 
the world, who have done or are doing similar work. 
Somewhere, sometime, some of them have made a meas- 
urement, developed a control, or devised an instrument, 
which may have a bearing on the problem in hand. 
Oftentimes it has more than a bearing on the problem—- 
it may even solve the problem directly. In short, with 
the vast amount of technical work carried on in the 
world today, it pays immensely in money, time, and 
effort, when attacking a problem, to look up first what 
the world’s technical literature has to offer on the sub- 
ject. 

Certainly this view is nothing more than an expression 
of common sense. Yet how often is it overlooked in prac- 
tice, and how vast are the sums wasted as a result in the 
duplication of effort, we can but get a glimpse of from 
the following example :* 

About 1891 a paper was given before the Iron and 
Steel Institute detailing experiments made with dif- 
ferent shapes of ingot molds to get the best shape for 
a large forging ingot. In conclusion a certain type of 
ingot which had been found most satisfactory was de- 
scribed. 

There is nothing more in the literature until 1902 
when another paper was read before the Iron and 
Steel Institute, again describing extensive tests, and 
the results give the very same type ingot and ingot 
mold. In the discussion of the paper one of the men 
brought out that his company had also carried on ex- 
tensive work and had been using this type of ingot 
since 1889. 

In 1917 the companies manufacturing large forging 
ingots experienced considerable difficulty and in each 
case after extensive and expensive research found the 
Same type of ingot as was discovered in 1889, 1891 and 
1902. 

Had a thorough search of the literature been made, 
the vast amount of research activity and expense for re- 
discovering a known fact would have been saved in 1902 
and again in 1917. 

All the more should a technical problem in these days 
be attacked first by a search in the literature on the sub- 
ject, because there are already available so many and so 
good services to help one make such a search. Of course 
there have long been excellent libraries everywhere, and 
innumerable publications in which to look for material 
on a desired subject. However, the difficult part is not to 
dig out of what’s written the information desired, but to 
find what has been written on the desired subject. 

Chis is particularly true of problems in measurement 
and control, because a valuable method of measurement 
may be described in the literature of one industry, yet 
publications of other industries, where it could be used 
‘o as great advantage, would have nothing on it. For ex- 
ample, a great deal is written in journals on chemistry 
about analysis of combustible gas mixtures. Yet readers 
of power plant and gas plant publications, to whom such 
information is of basic interest for combustion control, 
would not normally come across it. 


esearch in Metallurgical Literature. Ricuarp Rimsacn. 
‘ast Furnace & Steel Plant, Sept. 1926, pages 396-399. 


Of all the aids to searching in technical literature 
dictionaries, handbooks, yearbooks, bibliographies, ete., 
by far the best are the abstract services. 


ABSTRACT SERVICES 

Three features make an abstract service a distinctly 
superior source for references: In the first place, the in 
formation is classified, so one can get to the desired sub 
ject simply, directly, by a definite seheme—such as 
alphabetical listing of titles, listing by subjects, listing 
by authors, etc. Then there is the particular advantage 
that abstracts are added continually, so one can search 
all the literature up to date. Finally an abstract service 
gives at least a glimmering of an article’s contents, so 
one can save considerable time and effort by learning 
directly if the article has a bearing on his problem be 
yond its title. 

Of the abstract services most helpful in literature re- 
search on measurement and control, those specially de 
voted to these fields are worthy of first consideration. 


Instrument, Measurement and Control Abstract Services 

The extraordinary information service on industrial 
measurement provided by The Manual of Technical 
Measurement (Archiv fiir Technisches Messen) will sur 
prise and delight many an engineer and plant operator. 

It is a new publication, brought out to give the engi 
neer, plant manager, or scientific worker a complete 
story on the latest developments for meeting a measur 
ing problem in his sphere. Recognized experts on dif 
ferent subjects gather the valuable information scattered 
throughout the current technical literature of the world, 
organize it so that the data on a single subject are cor- 
related and presented in the most effectively useful sum 
maries. Besides a comprehensive, up to-date treatment 
of the latest principles or methods involved it also pre 
sents the apparatus to use, and enough about its proper 
ties and characteristics for the reader to operate that 
apparatus successfully. 

The manual will comprise a series of about 60 reports 
brought out in the course of 5 years. Each report con 
tains a number of summaries, each of which is a com 
plete theoretical and practical treatment of one subject, 
by an authority on that subject. The reports are deci- 
mally classified, alphabetically indexed, and come ready 
for loose-leaf filing. Any subject can therefore be found 
quickly and easily. Each report is dated, and in fields 
where progress is rapid, timely revisions will be pub 
lished with the latest information, thereby keeping the 
manual completely and constantly up to date. 

The summaries are published as general descriptive 
articles issued on “text pages” which explain units, defi- 
nitions, and incidental regulations for the respective in- 
struments. These pages are followed by publications of 
new measuring methods and measuring devices. Further, 
supplementary sheets are issued giving information of 
manufacturers on their instruments with regard to types 
obtainable and performance. These supplements are 
classified and inserted like the other sheets. 

Published in German, this manual is called Die Archiv 
fiir Technisches Messen. The editor is Dr. Ing. George 
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A Library on Aluminum (Aluminum Company of America). 


Keinath, honorary professor of electrical measuring 
technique at the Technical University of Berlin, and 
author of numerous works on electrical measurements. 

Instruments Abstracts is a regular monthly feature of 
Instruments. It is probably the most complete abstract 
service covering measurement and control. Over 700 
publications, both domestic and foreign, are covered by 
56 abstractors. In addition to this very complete cover- 
age of the field, Instruments Abstracts service is not- 
able for several other features. To begin with, consider 
the classification—by fields of reader interest. Anyone 
interested in electrical lines has but to follow section 4 
and he finds there all the “current events” in his field. 
Then also, besides the practical branches of measure- 
ment and control (see particularly section 2) the theo- 
retical branches of these fields are covered in section 1. 
Furthermore, not only are both the theoretical and prac- 
tical in methods of measurement and control presented, 
but the operating equipment for controls—control func- 
tioning equipment—are included in the scope of this 
abstract service. 

Upon receipt of the abstracts they are checked against 
permanent files to avoid duplication, and after being re- 
wirtten to conform with Jnstruments’ style they are 
classified. There are usually at least two places where 
an abstract might fit, sometimes even more, and so an 
effort is made to decide who will be most interested in 
the article. The aim is to have the abstracts so arranged 
that if a heat treater reads only section 2.06 he will keep 
in touch with all the important articles on temperature, 
measurement and control, and if a boiler room super- 
visor will read only section 2.07 each month he will not 
miss anything important in his field of heat and com- 
bustion. 

It will amply repay engineers to glance through the 
whole abstract section. This takes but a short time, and 
the time so taken will be found very profitably spent. 

A good current literature review, called “Abstracts of 
Articles Relating to New Instruments and Methods” 
appears in The Review of Scientific Instruments. This 
periodical is published monthly by the Optical Society 
of America in codperation with the Scientific Apparatus 
Makers of America, and is edited by Dr. F. K. Richt- 

Edited by L. Litinsky and published monthly by Verlag Withelm 


Knapp, Leipzig, Germany. 
? Published monthly by Verlag Julius Springer, Berlin, Germany. 


INSTRUMENTS 
Page 112—Vol. 5 


The Battelle Memorial Institute Library is devoted to Metallurgy and Fuels. 


meyer. The abstracts are more in the field of scientitic, 
rather than industrial measurements, and are unclassi 
fied, but each one is quite complete. 

Of very much the same nature is the abstracts section 
of the Instrument World (London). This publication 
also carries a review of British patents, in which ar 
listed both applications and patents granted. 

Likewise Die Messtechnik’ carries monthly reviews ot 
current literature well classified, also reviews of recent 
books, and recent patents in the fields of measurement. 
testing, and control. 

Quite extensive abstracts of random items are pub 
lished monthly in the Zeitschrift fiir Instrumentenkund: 
in a section called “Berichte.” This journal is published! 
in codperation with the Physikalische Technische Reic| 
anstalt, Berlin, Germany. 

General Abstract Services 

Some abstract services cover such general fields that 
much material on measurement and control is included 
in them. This is particularly true of Science Abstracts, 
Chemical Abstracts, and the Technischen Zeitschrif! 
anschau. In spite of their wide scope, these services pri 
sent such adequate abstracts, and are so well classified, 
that one can find directly the material of interest to him, 
and what it amounts to. 

Industrial Arts Index gives only the title, and /ngc- 
neering Index gives little more than the title of a refer 
ence. They are therefore not basically abstract services, 
but are very useful for a preliminary search to see what 
literature is available on a desired subject. 


Abstract Services in Special Fields 

Abstract services confined to one particular teclinical 
field have been established in many branches of science 
and industry. A few that can be very profitably con- 
sulted on measurement or control subjects are the fol- 
lowing: 

The Wireless Engineer and Experimental Wireless 
(London) each month carries a very extensive section of 
abstracts on radio and allied fields. The abstracts are 
classified, and most of them quite complete. They are 
compiled from journals in a great many fields and many 
languages by the Radio Research Board. 

Physikalische Berichte is a German abstract service 
of very extensive scope in physics, of which a sep:raté 

(Continued on pac: A16) 
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An Electronic Tool of Many Uses 


for Measurement and Control 


By H. OLKEN 


If there can be such a thing as a “jack-of-all-trades’”’ 
to serve the needs of industry in measurement and con- 
trol, then the electron tube oscillator certainly fills that 
part. It will easily measure the thickness of a rubber 
sheet and just as easily check a gage block to less than 
a millionth of an inch. To read the amount of moisture 
contained in a sample of grain is one of its odd jobs, and 
it makes a regular job of revealing the moisture content 
of newsprint. Pressures it will measure from millimi- 
crons to millions of pounds, and will readily measure 
temperatures to a thousandth of a degree. 

By way of routine daily tasks the electron tube oscil 
lator serves to transmit measurements and control opera 
tions by carrier current, or levels elevators at desired 
floors at the signal of a metal flag on the elevator pass 
ing by. 

Timing is one of the jobs that the electron tube oscil 
lator is particularly good at, for along this line it does 
anything from supervising the swings of a pendulum, 
measuring speeds of rotation, or reading the speed of a 
vibrating body, to measuring the velocity of a beam of 
light.’ 

One could go on naming the measurement and control 
functions of the electron tube oscillator and reach even 
into such fields as measuring the growth of plants. A 
close acquaintance with the nature and character of the 
oscillator will therefore be worth while. 


Oscillator Types and Modes of Operation 

If a tuned circuit is shocked electrically, a current is 
produced in it that will oscillate. It is like a pendulum— 
strike it, and it is set swinging. The electrical impulses 
may be very small, but if they are applied regularly, the 


Gaging Thickness of Rubber Sheeting. 


current oscillation is sustained. In other words, a con 
tinuous alternating current is produced in the tuned 
circuit, 

If the electrical impulses are made to recur regularly 
by coupling the oscillating circuit electrically to som« 


Exposed View of Oscillator Unit. Indicator calibrated to read either moisture 
content of rubber sheeting or thickness of newsprint. 


Measuring Moisture Content of Newsprint. 
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element of a vacuum tube, one has an electron-tube oscil- 
lator of the “feed back” type. The “feed-back” is usually 
effected by coupling through a mutual inductance or a 
capacity. In this category are the Hartley, Colpitts, 
Meisner, and other oscillators.* 

“Electronic oscillators” are those in which impulses 
for sustaining the tuned circuit oscillations are kept re- 
curring by electronic phenomena within the vacuum tube. 
Most prominent of these is the dynatron oscillator. A 
newcomer in this class is a recent development by Dow,’ 
and there is an electronic oscillator known as the Bark- 
hausen-Kurz type, which is eminently suited for oscilla- 
tions of extremely high frequency. 

“Relaxation oscillations” are the sustained alterna- 
tions of a condenser charge, rather than the oscillations 
of a tuned circuit. Most used of these relaxation oscilla- 
tors is the multivibrator, in which the sustaining im- 


110 volt 
A.C 


Rectifier and Filter 


Circuit of the oscillator 


Basic Unit of Stroboglow. 
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Details of Oscillator Control for Levelling Elevator Car. (Each box with tube 
on front is an Oscillator Unit). 


pulses are kept recurring by resistance coupling between 
two tubes. Recently neon tubes have been coming to the 
fore as relaxation oscillators. 

The close inspection of the’ electron-tube oscillator 
just taken reveals it as merely a simple generator for 
alternating electrical currents. What, then, makes ii 
capable of performing almost anything in the way of 
measurement and control? 


Extreme Sensitivity 

The answer is given by two basic facts of oscillator 
behavior, of which this is the first: The slightest chang: 
in the elements comprising an oscillator will alter by a 
large amount the amplitude or the frequency of the cur 
rent it generates. Then add to this that methods of meas 
uring alternating current amplitude or frequency are 
very numerous and highly refined, and no wonder the 
oscillator is a measuring “‘jack-of-all-trades.” To illus 


(Continued on page Alé6) 


Oscillator of Stroboglow. 
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CHAPTER XXV 
HEAD METERS 


GENERAL PRIMARY ELEMENT DESCRIPTIONS, ETC 


( Section Section 
1. Types of Primary Elements } 8. Venturi Devices 
Feb. 9. Flow Nozzle Devices Apr 
} 10. Orifice Devices 


Location of Primary Elements 


Connecting Piping ~~ 


THEORY OF MEASUREMENT 11. Installations \ 
Ridizion ‘of Bate of Flow to Feb. & 12. Pitot and Miscellaneous Device 
Disesential Pressure —————- INSTRUMENT DESCRIPTIONS In 
Mar 13. Indicating (Glass Tube) 
tube 6. Limitation of Head Meter Formule j 14. Indicating (Dial, etc.) Gg ming x 
5. Reco egrating ssues 
PRIMARY ELEMENT DESCRIPTIONS, ETC. Regording and Integrating issues HAS GAS ANALYZER 
General Considerations as to l Apr. 16. Recording and Integrating | fer Op end CO 
‘o the 1—Light weight! Compact! 
10. Orifice Type Elements Commercially Available reading. in 30 
liator on y steel wool surface metho 
r for (Continued ) of gas absorption. Complete analysis : 
es i Another device for quickly changing orifice plates without interruption of for COs, O2 and CO in four 3 
iw of flow, is the “BJ” Duplex Orifice Fitting (Byron Jackson Co.) which, as its munstes! . 
name indicates, contains two plates. One of these may be a blank plate, in 3—Toncan iron spot welded case, 
which case the device may be used either as an orifice primary element or as highly corrosion-resistant. 
an emergency valve. (In cases of discontinued gas service, blank plate may be 
lock d di disc ued gas blank plate be 4—Monel Metal needle valves! Re- 
ocked in closed position, affording a tamper-proof shut-off.) Up- and down newable nickel needle valve seats! ' 
lange stream meter connections may be made 7 in. or 1 in. from orifice plate. Two -_, . ; Alt “a 
DY a patterns are made—one for pressures up to 150 lb., the other for pressures up —Cleaned in two minutes. 3 
cur | to 500 Ib. The device is supplied “with operating wrench and two orifice plates c. 
neas ' — bored to any specified diameter.” Further details: 6—Glass parts arranged to prevent Bi 
are f Plates are made from either mild plain steel; from stainless steel; or from bronze breakage. Heavy one-piece moulded 
» the i There is no stress on the plate as it seats and is held in place. An indicator tag (3) is glass absorption pipettcs attached to 
hse : furnished with each plate to show the diameter of the orifice in metering position and moulded hard rubber chemical bot- 
; of the one in reserve. The seat for the tles with soft rubber gaskets and 
e Al6) plate is accurately bored at the time the finger compression nuts. All parts 
main bore is cut in the fitting. Concen easily renewed in the field. 
tricity and perfect sealing are secured as 
j the plate is held against a cam surface at = 
the bottom and the shut-off valve (4) ti 
exerts a similar firm wedging action on _— 
prevent kinking. More than 30,000 
HAYS FLUE GAS ANALYZERS in 
now in use all over the world. S 
Fig. 25-52 
i 1, 1. Orifice plates Check the coupon for literature desired. 
‘ 2, 2. Cranks 
3 3 Indicator and Locking Arm 
4 4 Shut-off Valve—Backed off when switching . | Combustion Recorders. 
: lates. Also used when Cap (7) is removed = 
tl Flue Gas Analyzers and Portable 
5 5. Valve Shaft Combustion Test Sets. a 
6, 6. Crank Shafts 
‘ 7. Cap Draft Gages. 
a Kick-out Screw Treatise on “Handling the iy 
10 E wustizer Orsat.” 
Treatise on “Controlling Boiler 
Operation from CO» and Up- 
valve (4) is of the pressure-seal, wedge 
‘4 type, constructed of bronze, and requires () Treatise on What Flue Gas 
no lubrication Analysis Tells Us. 
3 To Install—Each BJ Orifice Fitting is 
¢ furnished with two plates (Part 1) bored a 
as ordered, and is ready to install in the Ohe Hays (orporation 
and cam arrangement (2) in the upper MICHIGAN CITY.IND. &, 


chamber, and provided with an indicator 
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INSTANT 
KNOW LEDGE 


of your flow conditions 
with the 


FLOW 
INDICATOR 


Calibrated in any units 
you desire for direct 
reading of rate of flow 
in lines carrying water, 
oils, chemicals, air, gas 
and steam — pressures 
to 1000 Ibs. 

Iwo types — ‘* Close’’ 
Close Hook-up and **Remote’’ Hook- 

Type up. 


Write for Bulletin 208, 
with interesting tech- 
nical details . ... No 
obligation. 


MOREY & JONES, Ltd. 
Manufacturing Engineers 
923 So. Hemlock St., Los Angeles, Cal. 


SELF-CONTAINED, 
RAPID and 
DIRECT READING, 
RUGGED and 
FOOL PROOF. 


NO HEAVY 
BATTERY, 
NO CHARTS, 
ACCURATE and 
_DEPENDABLE, 
MOST 
CONVENIENT 
TO HANDLE. 


Measurements with PYRO OPTICAL are 

simplicity itself. A circular optical wedge is 

turned until a small test mark, which can 

be seen in the field of vision, disappears. 
Steck Ranges: 1400° F to 5100° F 


WRITE ALSO FOR RADIATION—SURFACE— 
IMMERSION BULLETINS 


The PYROMETER INSTRUMENT CO. 


103 LAFAYETTE ST. NEW YORK, N. Y. 
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(3) to show its respective orifice. The shut-off valve (4) is backed off by apply tt 
wrench supplied with each fitting to the valve-shaft (5), leaving the slot open t 
the plate. The wrench is then applied to the crank shaft (6) extending outside t! 
chamber and the handle rotated through an arc of 180 degrees to lower the pla 
the flow line. As the plate seats it engages a cam on the lower half of the bors 
forces it firmly against the seat exactly concentric with the bore. The same w: 
then used to screw the shut-off valve against the upper portion of the plate fi 
in contact with the seat. 

To Change Orifice—The shut-off valve is backed off sufficiently to release the ; 
service; the crank attached to such plate is rotated through a 180 degree arc lift 
plate into the upper chamber. The crank affixed to the reserve plate is operated t 
the same arc in a reverse direction causing it to contact the cam surface in the 
the chamber, automatically moving the first plate to one side, placing the resery Ate 
into vertical alignment and lowering it into the line. No tool other than the ge 
wrench is required. 

To Remove Plates—Both plates are removed to the upper chamber and the shut-off 
valve screwed down until it seats. The four nuts and cap (7) are removed from the 
upper chamber, exposing the plates readily accessible for removal with a wrench. Should 
the plate ever corrode and stick after long use, and the lifting action of the crank docx 
not loosen it readily, the plug (8) in bottom of the sediment chamber may be screwed 
up to serve as a positive kick-out screw for removing the plate. 


“Infinitely Adjustable” Primary Elements 


For installations where the rate of flow varies widely from time to time, such 
as Measuring gas at town border stations, measuring low-pressure heating steam, 


and many industrial process applications, the kind of devices now to he de 


scribed is splendidly suitable and appears to be free from any serious limitations 


as to applicability—the only general limitation we notice being that the dev 
now on the market are not designed for high-pressure work. An inevitable 


characteristic (which however is not a “‘limitation”) is that every time the 


effective orifice area is changed the coefficient is altered, so that scales of ind; 


cators and of recorder charts have to be graduated arbitrarily; but the makers 


furnish the requisite tables, curves, etc., whereby users ascertain the rate cor 
responding to each given opening. The principle and general construction of 
these infinitely-variable orifices is apparent from the illustrations of two makes 
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Fig. 25-53 


Fig. 25-53 shows the Metric Wide-Range Orifice of the American Meter Co. A 


accurately machined slide moves vertically, over the face of an accurately machined 


circular orifice fastened rigidly in a valve body, by a handwheel rotating arou: 
threaded rising stem of constant lead. Effective orifice area can be any value from 
to maximum, and slide position is indicated both by a pointer-and-scale and 

micrometer scale engraved on the handwheel—latter reading to 0.001-in. slide px 

—but provision is also made for securely locking the handwheel at zero and at 
full turn, giving eighty locked positions, hence eighty fixed sizes of orifice. Max 

play between an opening and closing position when unlocked handwheel is turt 
less than 0.002 in. 


This Metric wide-range orifice comes in six line sizes, 6-in. to 30-in. In each size the 
maximum diameter of opening is 4% of nominal pipe diameter. Machined guides 0'¢ 
the slide against the face of the orifice. Slide lubrication from outside by high-pré e 


Alemite system. Provisions are also embodied for collecting dirt and liquids and re 
g foreign matter through bottom. 
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25-54 shows the Bailey Meter Co.'s Adjustable Orifice. It “consists of a flanged 


with integral meter connections. It can be readily installed in a steam, water ot 


z and connected to any differential head type of Fluid Meter. The adjustable 
: functions similarly to the commonly-used fixed type of Bailey segmental orifice 
4 rometer adjusting, screw permits setting the height of the gate segment within 


f an inch. When it is advisable to change the capacity of the meter, it is simply 


‘ry to set the micrometer screw at the reading corresponding to the desired maxi 
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Fig. 25-54 


mum capacity, as obtained from curve sheets furnished with the orifice. The Adjustable 
Orifice permits changing the maximum capacity of the meter as much as 40 to 1. The 
change may be made in a few minutes’ time without disrupting meter operation ot 
diverting the flow through a bypass line. 

“Since it is possible to lock the Bailey adjustable orifice in any position desired, this 
feature makes it possible to correct for changes in pressure, temperature and specifi 
gravity by slight adjustment in the Bailey meter orifice. 


“Each Bailey adjustable orifice is provided with a complete set of curves showing the 


position required for various capacities and also showing how to make corrections fot 


changes in temperature, pressure and specific gravity.” 


11. Installations 


(a) Things that are “Up to the User” 


For good results the primary device must produce a differential that can 
always be read off in terms of rate of flow. The ideal installation would be 
made up of a primary device that always gives a correct coefficient and a 
measuring instrument that always corrects automatically for variations in the 
properties or conditions of the fluid, such as density, viscosity, etc. Such a 
meter is not impossible to design and construct but it might be too expensive 
for general industrial use. (Some commercial meters however, do correct 
automatically for one or more variables.) In the actual cases of practical fluid 
metering which we are considering, all factors tending to produce erratic 

efficients or instrument errors must be minimized. Experience has led to 
segregating the most important disturbing factors and has consequently resulted 

recommendations as to pressure holes, as to certain details of construction, 
is to up- and downstream lengths of straight pipe, as to location and disposition 
the connections between the primary device and the manometer, etc. Broad 
recommendations have been given in Chapter XVI (§ 8 and § 9),* and in the 
ve § 2 on the Location of Primary Elements and § 3 on Connecting Piping 
w that various commercial primary devices have been described, it becomes 
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MANUFACTURERS’ 
LITERATURE 


In this department we each month list 
the printed matter issued by manufacturers. 
Unless otherwise noted, any of the items 
listed may be secured free upon applica- 
tion to the issuing firm. Manufacturers who 
have not yet sent in their printed matter 
are invited to do so. 


108 Shop Equipment. Catalowue No 
28, a small pocket booklet deseribir 
shop equipment for battery and «¢ 
trical service Weidenhoff, 4844 Roose 
velt Road, Chicago, Il 

104 The Bulletin No 


describes remote metering equipment 
The Esterline-Angzus Company, Indian 
apolis, Ind 

105 Furnace. Bulletin Ne che 
scribes a new pyrometer cone equ 
lent furnace The Denver hire Clay 
Company, Denver, Colo 

106 Ratio Box, Circular 15538-G illu 
trates the new shielded ratio box whicl 
contains in extremely compact form al 
the parts (except standards and de 
tector) necessary for one-te 
impedance bridge Leeds & Northruy 
4901 Stenton Avenue, Vhiladelph 
Pa. 

107 Potentiometers. Circular No. 
1492 deseribes thermocouple potentior 
eters, and circular GREA-1536 de il 
new portable double bridge for mea 
uring resistance values of O.0001 ohn 
to 22 ohms. General Electric Company 


Schenectady, N. 
10S Optical Colored Light bilter 


Glasses. Catalogue No. 4213 Bives con 
plete graphs of the ibsorption ind 
transmissions of the different 
filters, also complete optical characte 
istics as to stability and homoxveneit 


Fish-Shurman Corp., 230 Kast 45th 
New York, N 
100 Controllers. Bulletin No. 401) de 
scribes and illustrates precision pre 
sure controllers. Mason Regulator Com 
pany, 1190 Adams Street, Boston, Ma 
110 Gas Burners, Lulletin de 


scribes precision gas burnet for the 
laboratory. Also burnet for ever pur 
pose and any fuel are deseribed. Preci 
sion Seientifie Co 1736 N. Springfield 
Ave., Chicago, 

ttt Balanee. Bulletin 7 illustrate 
the American Chain-HToise Variabl 
Weight Analytical Balance used for 
quick and accurate weirht determina 
tions The Heusser Instrument Mf 
Co Salt Lake City Utah 

112 Capacitor Motor. The thea: ind 
advantages of the capacitor type mo 
tor, together with the discussion of 
new oil condenser unit especialls iy) 
plicable to thi ela of ervice 
covered in a bulletin just i red \! 
other bulletin by the ecomy 
gives a imple diseu ion of the tt 
meaning powe f tor ind 
can be corrected by tutic conde) 
In convenient inexXpen ve init 
assembled and mounted to meet i" 
requirement Dubilier Condenser Cory 
Bronx Blvd., New Yorl N. ¥ 

11s Dingnmostie N-Ray Unit. 
No 285 deseribe the Victor Mod 
17-7 diagnostic N-Ray Unit (yer 
Electric X-R Cory 0 j 
Bivd., Chicago, 

114 Controtlers. [bulletin Ne hol ad 
scribes precision. pre Ire controll 
Mason Regulator Company, 1190 Adat 
Street, Boston, Ma 

115 Recorders, Lulletin Ne 112 «de 
eribes boiler vater level receorde 
Bailes Mete Compat 1050 
Road, Cleveland, Ohio 

116 Stop Wateh Holder. 
deseribing a top watch holder 
is a con nient ell-mad 
protect the delicate mechanism of the 
watch American Instrument Co It 
774 Girard Street, N. W Washington 

117 The Motorizer. The Mare} 
issue of thi publication list i 
and question or nformation of int 
est to those interested in ave. induet 
motors. The Lincoln Eleetrie Compar 
P. O. Box 683, Cle land, Ohio 

11S Instrum Bulletin 20¢ 
recent devel t n instrument ' 
gineering. Bacharach Industrial 
ment Co., 7000 Bennett St., Pittsburel 
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1190 Resistance Measurements. Cata- 
logue No. 40 is a completely revised 
edition on apparatus for electrical re- 
sistance measurements. Leeds & North- 
rup Co., 4901 Stenton Avenue, Philadel- 
phia, 

120 Testing Machines. Bulletin No. 28 
recently released, is descriptive of 
Southwark Emery testing machines. 
faldwin-Southwark Corporation, Pas- 
chall Station, Philadelphia, Pa. 

121 Recorder. A circular dated Feb- 
ruary, 1932, illustrates an electric port- 
able recorder, type SR for 110 volts, 
a.c.. 25 and 60 cycle. Hoskins Manufac- 
turing Co., 4445 Lawton Avenue, De- 
troit, Mich. 

122 Lathe. The thirtieth edition of 
the book, “How to Run a Lathe.” Price 
twenty-five cents. South Bend Lathe 
Works, 426 KE. Madison Street, South 

tend, Indiana. 

123 Thermometers. A general cata- 
logue listing and describing thermom- 
eters, pyrometers, hydrometers, barom- 
eters and hygrometers. The Philadel- 
phia Thermometer Company, 915 Fil- 
bert Street, Vhiladelphia, Pa. 

124 The Fog Horn. The April 1932 
issue of this publications features the 
article, “Bringing the Mountains to 
Mahomet.” Parks-Cramer Company, 
Fitchburg, Mass. 

125 Water Stills. Bulletin No. 150 de- 
scribes a Vulean water still for mak- 
ine distilled water. Vulcan Copper and 
Supply Company, 126 Syracuse St., Cin- 
cinnati, Ohio 

126 The Laboratory. Volume 5, No. 2 
of this publication relates the evolu- 
tion of the thermometer. Fisher Scien- 
tific Co., 709 Forbes Street, Pittsburgh, 
Va 

127 The Graphic. No. 332 of this pub- 
lication records the operation of the 
New Orleans Pumping System. The 
Esterline-Angus Company, Indianapolis 
Ind 

128 Rail Joint Tester. Booklet GA 554 
explains construction and use of port- 
able rail-joint resistance tester. This is 
in German. Hartmann & Braun, Frank- 
furt am Main, Germany. 

120 Insulation Tester, Bulletin 1320 
describes a new “Megger” instrument 
known as the wide range “Super-Meg” 
insulation tester. James G. Biddle Co., 
1211 Arch Street, Philadelphia, Pa. 

130 luminometer, Circular A-1 30 M 
Novy., 1931, describes Model 603 illum- 
inometer, a new light measuring instru- 
ment Weston Electrical Instrument 
Corporation, 591 Frelinghuysen <Ave- 
nue, Newark, N. J. 

Distribution Transformers. 
er S248-A describes in detail the new 
surge-proof distribution transformer. 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa. 

132 Thermometer. Pulletin No. 377 
entitled, Handy 4 in. Recording Ther- 
mometer. The Bristol Company, Water- 
bury, Conn 

Glass Apparatus. \ 44 page cata- 
loxue illustrating scientific glass appa- 
ratus for the dairy industries. Louis F. 
Nafis, Inec., 17 North Desplaines Street, 
Chicago, IL. 

134 Ebulliometer, Bulletin No. 1017 
describes the Tag twin ebulliomete 
for determining the alcoholic content 
of beverages and liquids. C. J. Tag- 
liabue Mfg. Co., Park and Nostrand 
Aves., Brooklyn, N. Y 

135 Condensers. A circular on oil con- 
densers for power factor correction. 
Dubilier Condenser Corporation, 377 
Bronx Boulevard, New York, N. Y. 

136 Grade-o-meter. Bulletin No. 11! 
describes the grade-o-meter, an instru- 
ment for mechanically testing the 
strength of the bond of grinding 
wheels, honing stones, grinding seg- 
ments, emery blocks and other abra- 
sive products Abrasive Engineering 
Corporation, 2842 West Grand Blvd., 
Detroit, Mich. 

VPheto Eleetrie Cells. circular 
on photo electric cells. Continental Dis- 
tributing Company, 43 East Ohio 
Street, Chicago, Ill 

13S Relays. Bulletin 81,000 describes 
and illustrates magnetic relays for al- 
ternating and direct current with 2- 
wire and 3-wire control. Ward Leonard 
Eleetric Co., Mount Vernon, N. Y. 
inv Potentiometers, A circular giving 
the description and price on a “Queen” 
portable Potentiometer. Gray Instru- 
ment Co., 64 W. Johnson Street, Phila- 
delIphia, Pa 
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evident that some general recommendations may be modified in the 
particular types or models—may be made much less strict in some cases 
the following abstracts—a compendium of selected recommendation 
various sources. These shed some light, in particular, on the interdep 
of tap locations and minimum lengths of straight pipe. This relation 
one of a number of questions pertaining to correct installations—on 
number of things that are up to the user.”+ Among these details a: 
which, as mentioned above, directly affect accuracy; and others whic! 
to standardization throughout an industry or a particular field of m 
Such standardization has an indirect bearing on the accuracy of each ind 
installation because it makes for uniformity of characteristics and con 
greater ease of analysis, computations and prescription of efficacious co: 
measures throughout that field. Both kinds of details are included in t! 
tion, as is exemplified in the first abstract below—that of the A.G.A. | 
This report, to be sure, is not the first set of recommendations in any { 
head meter applications but it is the first comprehensive set for indust: 
erally. It contains some recommendations pertaining to factors directly aff 
the accuracy of any installation, as well as others tending to make for uni! 
good results (in orifice metering of gases) through standardized installat: 
Some of the matter in this section is applicable to Pitot installations, ) 
section may safely be skipped if Pitot recommendations are looked for. |: 
the requisite lengths of straight pipe, and other details, are entirely differ: 


A few miscellaneous notes in addition to those brought out in the abstract: 


which will follow: 


For oils, such as pressure distillate, it is necessary to have settling chamber: 


in the pressure piping between the meter tubing and the water seal. The: 


needed to keep the inside of the instrument clean and also to cut out gasific; 
tion. (Builders Iron Foundry’s design may be mentioned as a good solution 


this problem.) 
The error due to inlet conditions decreases as the ratio of inlet velocity 
to that at the throat decreases. 


The Venturi, having better recovery, can use smaller throats than the onfi 


and nozzle and therefore is less sensitive to upstream conditions. With 
throats, however, the Venturi shares these errors. 


Spiral flow, such as produced downstream of an elbow having the upstr 


flow disturbed (as by another elbow in a plane at right angle) is about 
only frequently-encountered condition that seriously affects the nozzle o1 
Venturi if not corrected. 


In contriving home-made straightening vanes remember that the main ¢! 
to be corrected is vortical flow of the whirlpool or cyclone kind. It is not th 
total length that matters so much as the relative length of each cell or indivi: 


passage. The length should be four times the greatest transverse dimens! 
any individual opening. 


Do not blindly and slavishly follow rules laid down by manufacturers or | 
this Handbook. Exercise your judgment and make use of your knowled 


the particular conditions, in supervising every important detail of an 
lation. 


(b) The A. G. A. Report on Orifice Installations 

While enforced standardization of orifice construction and tap locatior 
quench the ardor of inventors when it becomes universal, it is entirely 
able and wholly unobjectionable for each industry or field of fluid flow 
urement to adopt its own standards in order to bring about greater unifor 


nead 


t 


hy 


of installations and greater intelligibility of computations—not to ment 


greater ease of evaluating the “figure of merit” of each commercial mak 
important step in this direction has been taken by the Gas Measurement ‘ 
mittee of the Natural Gas Department of the American Gas Associati 
recent first report* is of interest not only to the industry it serves but 
users of orifice meters. (The A.S.M.E. Fluid Meter Committee and othe: 


+The author is perfectly aware that some meter manufacturers have their own service engineers 
all installation details as well as to periodical inspections and “‘servicing’’ when requested, but he 
to believe that every reader of this Handbook appreciates the disadvantages of being entirely dey 
meter manufacturers. No self-respecting engineer or other industrial user of fluid meters cat 
neglect acquainting himself with practical details, with the result that if anything goes wrong 
almost helpless 


*This was not a final report, but was made with the understanding that the Committee will « 
analytical studies of the data already developed from work done by the Bureau of Standards 
Committee and of such other data as may be developed and become available to the Con 
work done by other authoritative experimenters in this field. The Committee also will c 
necessary supplemental reports, in which the 


experimental work of its own. This will make 
summarized, the mathematical principles announced, etc 
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have of course issued a far greater amount of data but these are research 


| while the A.G.A. might be termed a form of “industrial self-govern 
') Extracts from the report: 
m ; ; This report and its specifications and recommendations relate to and should 


erstood to be confined to the following two types of orifice meters: (1) Orifice 
‘whose orifices are circular and which are to be placed concentric with the pipe 
\d in which the upstream and downstream taps are placed in the flanges, com 
known as “Flange Connection” type; (2) Orifice meters whose orifices are circular 
‘ich are to be placed concentric with the pipe line, and in which the upstream 


ng , wnstream taps are placed in the pipe line, commonly known as “Pipe Connection” 
lual “Full Flow” type. 
lent 4) Construction and Installation Specifications: 

\ upstream edge of all orifices shall be square with a sharp corner and shall be 


tained in such condition at all times, shall be flat and perpendicular to the axis of 
pipe when in position. 
The thickness of the orifice edge shall not exceed one-eighth inch, and for orifice 
plates with openings less than a half inch in diameter the edge thickness shall not be 
sreater than one-sixteenth of an inch. If, to secure this, beveling of the edge is necessary, 


recting the plate shall be cut away on the downstream face and at an angle not less than 45 
de erees to the axis of the pipe. 
< The sections of the pipe adjacent to the orifice flanges shall be as nearly cylindrical, 
th; smooth and free from blisters as it is commercially possible to obtain. The difference be 
6. " tween the internal diameter of the pipe used on the upstream and downstream sides of 
‘af the orifice shall not exceed one-half of one per cent. 
Pressure Tap Locations: 
racts For meters of the “Flange Connection” type: 
The center of the upstream tap shall be placed 1 inch from the upstream face of the 
orifice plate. 
— The center of the downstream tap shall be placed not less than 1! inches and not 
ee more than 114 inches from the upstream face of the orifice plate 
mSIuCa For meters of the “Pipe Connection” or “Full Flow” type: 
HON Oo! The upstream tap shall be placed 2'/7 pipe diameters from the upstream face of the 
orifice plate. 
y head The downstream tap shall be placed 8 pipe diameters from the upstream face of the 
orihce plate. 

For meters of the “Flange Connection” type, the d‘ameter of the pressure holes shall 
orf not exceed three-quarters inch nor be less than one-fourth inch. The edges of these holes 
1 large on the inner surface of the pipe shall be free from burrs and should not be left perfectly 

sharp, but should be slightly rounded off by smoothing with fine emery cloth 
; For meters of the “Pipe Connection” or “Full Flow” type, the leads from the gages to 
x0 the pressure taps in the pipes containing the orifice flanges shall not be less than quarter 
ut U inch pipe size. The ends of the leads should be filed smooth and screwed in just far 


or the enough to be flush with the inside surface of the main pipe 
(B)—Orifice Plate and Straightening Vanes Relative to Fittings, Etc. 

If within one hundred pipe diameters upstream from the orifice plate the run of pipe 
+] includes anything other than flanges, collars, wide-open gates, or bends, elbows, or tees 
Wis which are all in the same plane, then a set of straightening vanes should be placed in the 
pipe between the upstream pressure tap and the nearest such interruption, but not less 
than six pipe-diameters away from the pressure tap. 


If within two hundred pipe-diameters upstream from the orifice plate, there is a regu 
a ating valve, regulator, differential valve, check valve, or similar flow-disturbing apparatu 
or fittings, vanes should be used. 

The straight run upstream from the pressure tap to the nearest fitting or turn should 
not be less than ten pipe-diameters, and the straight run downstream, measuring fror 
the downstream pressure tap, should not be less than five diameters 

A pressure regulator, differential valve or check valve should not be placed downstrean 
from the orifice plate closer than ten diameters to the downstream pressure tap 


Specifications for Straightening Vanes: 


1. The greatest dimension of the inside cross-section of any of the passages through 


he vanes should not be more than one-quarter ('%4) of the inside diameter of the pipe 


Ing 


ee, 2. The length of the vanes should not be less than ten (10) times the greatest trans 

ra verse dimension mentioned in specification 1 

. : The purpose of the vanes is to eliminate whirl, cross-curreats, and large eddies, and 
A ike the gas flow straight along the pipe. 


1 


The vanes may be built of standard weight pipe, or thin walled tubing, welded ¢ 


| gether and built into a nipple to be used as a section of the pine line, or the vanes may 
} + 1; hos ] 
e built in two end rings small enough to slip into the pipe line, being held firmly ‘i 
B® place by set screws. 


If thick walled tubing is used it would be well to have the ends cut back to a thir 


Square or hexagonal tubes can be used in making the vanes. It is not necessary that 


; ll the vane passages should be of the same size but the arrangement should be sym 

j cal and approximately uniform, so that, for example, not all large tubes would bi 
: ne side and small ones on another, or a large tube in the center with much smaller 
iround the outside. 

Experience in the experimental work makes it advisable for the Committee to warn 
t a too flimsy construction of the vanes. The vane tubes should be firmly welded 
3 : gt strongly attached to one another to prevent their being broken up and lost 
tne line. 


140) Graphic Lastruments. born 40 
describes various devices wl I idd t 
the convenience of transportir cor 
necting up the ust ipl 
meters. The Esterline-Angu Co In 
dianapolis, Ind 

141 Weights, A sheet giving the cor 
parison of three methods of weighing 
with the Hamblin accurate weigher 
with the scale beams and with the 
weightograph. The Hamblin Accurate 
Weigher Company, North Olmsted 
Ohio 

142 Resistors. Bulletin No. 200 de 
scribes the measurements of high volt 
ages with high voltage resistors. Als: 


Bulletin No, 150 describes the AKRA 
OHM wire wound resistors and their 
application to multi-range voltmeters 
ohmmeters, ete. Shalleross Mfx. Com 
pany, Collingdale, 

145 Teehnical 
The January 1932 issue of this publica 
tion features the artiel ‘The Busch 
Univertor,” by F. Hauser 
Busch Optical Co., Ltd. 87 Hatton Gar 
den, London, E.C.1, England 


144 Ilium. An attractive 15 pare 
booklet entitled lllium the universal 
corrosion resistant. Burgress-lParr Con 
pany, Moline 111 

145 Kheostats, Bulletin No 12 de 
scribes and illustrates Ohmite 


Stats. Ohmite Manufacturing Company 
636 North Albany Avenue, Chicago, I] 

146 Meters. A booklet deseribing ele 
tronic meters, miero- and milliamme 
ters, millivolt and voltmeters. Electron 
ic Multimeters for A.C. only. Another 
circular by the same company deserib 


Ing and illustrating laboratory and re 


search electrical measuring instru 
ments. Rawson Electrical Instrument 
Company, Ine 90 Windsor St Cam 
bridge, Mass 

147 Microscope, An attractive silve 
and black combination booklet deserib 
ing the new No. 8 microscope for re 
search. Another 8 page booklet by the 
Same company describes and illustrate 
the inclinocular universal binocular 
microscope Spence! Lens Company 


Buffalo, N 
148 Testing Machine. circular ds 


scribing the universal hydraulic test 
ing-machine Type MIP-10, for tensils 
elasticity, compression bending fold 
Ing, shearing punching and = Brinell 
hardness tests. Steel City Testing Lab 
oratory, 8843 Livernois Avenue, 
troit, Mich 

149 Thermocouple Head. circula 
identifled as deseribs 
a universal thermocouple head used 
for base-metal thermocouples. This can 
be used with large or small gage ther 
mocouple Wires, with ordinary exten 
sion lead wire or protected lead wire 
flexible conduit metallic tubing ol 


solid conduit and with any size of pro 
tection tube Leeds & Northrup Com 
pany, 4901 Stenton Avenue 


150 Tycos. Amone the feature int 
cles of the April, 1932, issue of Tyco 
ire Temperature Consideration it 
Watch Design and Testing How Tem 
perature Changes Affeet Life of Tire 
The Invisible in Thermomete et 
Taylor Instrument Companic Roch 

Vesting Machinery. Catalogue Ne 
describes testing machines 


paper and cardboard. Testing Machine 
Ine 314 New York, 


152 Protective Signaling jis the tit 
of a new catalogue describin protec 
tive ling Vster f tuter t 
prinkle? supervision ite 
tlarms, manual fire alarn ttehmar 
ervice Supervision. of ndustrial 4 

‘ Howe Signal Compan (*} 


INSTRUMENTS, 3619 Forbes St., 
Pittsburgh, Pa. 


Please have me supplied with a copy of 
each piece of Manufacturers’ Literature 
listed above. 
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AT YOUR 
COMMAND 


All the latest developments in 
methods and apparatus for technical 


measurement. 


The ARCHIV FUER TECHNISCHES 
MESSEN presents in classified, in- 
dexed form, on sheets prepared for 
filing, periodic summaries of the most 
advanced measurement theory and 
measurement practice in science and 
engineering. Recognized experts on 
different subjects gather the valuable 
information scattered throughout the 
literature of the world, organize it so 
you can get at the subject you want 
directly, and adapt it into the most 


effectively useful summaries. 


These summaries are published in 
reports of 32 pages each, |2 reports 
annually. The series will be complete 
in five years, covering every branch 
of science and engineering. The 
editor, Dr. Ing. George Keinath, is 
Honorary Professor for Electrical 
Measurement, Technische Hochschule, 
Berlin, also author of “Elektrische 
Temperature Messgeraete" and ''Die 
Technik Elektrischer Messgeraete." 


In comparison to the value of hav- 
ing the most advanced "'state of the 


art'’ of technical measurement at 


your command, the subscription price, 
$5.00 per year, is absurdly low. $6.00 
in combination with a year's subscrip- 


tion to INSTRUMENTS. 


Send your subscription to 


INSTRUMENTS PUBLISHING 
COMPANY, 3619 Forbes Street, 
Pittsburgh, Pa. 
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Swedges: Where the upstream pipe line is enlarged by a swedge so as to Dp 
use of large sized orifice flanges, there should be at least ten (10) diameters of + 
pipe between the swedge and the upstream pressure tap. Error in measurement 
swedge is not eliminated by the use of vanes. 


(C)—Diameter Ratio Limitation and Operating Conditions 


For general use, the diameter of the orifice opening shall not exceed sixtent! 
inside diameter of the pipe. Note—If a larger orifice is needed for any measur: 
is recommended that the pipe and flanges be correspondingly enlarged so as to 
diameter ratio down to six-tenths or less. 

Orifice plates must be carefully installed so that the orifices will be concent 
the pipe. 

To insure accuracy in measurement, the faces of the orifice plate and the edy 
orifice shall be kept clean. 

Thermometer wells shall be placed only on the downstream side of the orit 
and not less than three pipe diameters below the downstream pressure tap of t 
(c) Brown Instrument Co.’s Discussion of Special Cases 

The following applies to installations of primary devices with pipe 
tions (whether incorporating Brown orifice plates or those of other niakes) 
discusses several cases met with in almost every industrial plant. 

In the majority of cases, if eight pipe diameters up-stream and five diamete: 
stream, from the orifice plate to the nearest fitting, the installation will be perfect 
factory, and a maximum accuracy can be expected. There are certain cases, 
when these accuracies cannot be expected, even though the distances specified ar 
to or greater than those given in the specifications. Some of these particular fitt 
listed below, with comments about their action on the accuracy of the installatio 

Locating Orifice Plate on Down-Stream Side of a Butterfly Valve. If the orit 
is located on the down-stream side of a Butterfly Valve, which is being frequi 
justed, the length of pipe diameter should be increased if possible, from the stat 
eight pipe diameters to at least fifteen or twenty. If this is not done the fluctuat 
swirls set up in the flow line may be such as to decrease the accuracy of the floy 
very materially. 

Locating Orifice on Leading Side of a Regulating Gate Valve. The locatio: 
orifice close to a regulating gate valve is liable to subject the Flow Meter to very 
inaccuracies. The striking of fluid against the gate of a regulating gate valve wil 
a very severe disturbance. The fluid striking the gate valve may cause fluctuat 
travel backwards up the stream, which may cause a decrease in the differential ri 
if the orifice plate is closer than 10 or 12 pipe diameters from the gate valves. 

Locating Orifice on Trailing Side of a Regulating Gate Valve. The turbulent 
caused by a regulating gate valve is of course dependent upon the position of t! 
that is, the amount that the valve is open. The stream line is probably distorted 
pipe diameters or more down-stream, depending upon the amount of openit 
valve. Allowing 2 pipe diameters for the upstream tap, the orifice should he 
with at least 12 or more pipe diameters intervening between the gate valve 
orifice. 

Locating Orifice on Leading Side of a Globe Valve. The stream line distortio: 
by the globe valve is very severe. In a 6” pipe it has been calculated and shown t 
pressure drop produced by a globe valve is equivalent to that produced by 72 
of straight uninterrupted pipe, while in the 12” pipe the drop produced is equi 
about 96 pipe diameters. It is probable that the disturbance caused by a globe val\ 
about 8 pipe diameters ahead of the valve. Allowing the customary § pipe dia: 
the vena contracta and restoration of pressure, we find that at least 12 pipe dia: 
required between the orifice and the globe valve. If the flow is so small that 
ratio of .3 or less can be used, the distance between the orifice and the globe \ 
be as little as 10 pipe diameters. Under no circumstances, place an orifice on the 
side of the globe valve, with less than 10 diameters of straight uninterrupted pi 
tervening. 

Locating Orifice on Trailing Side of a Globe Valve. The disturbance caused 
globe valve will probably be objectionable as far as 12 or 15 pipe diameters fi 
valve. Allowing 2 pipe diameters for the up-stream orifice tap, we find that to be « 
safe about 20 pipe diameters should be allowed between the valve and the orifice 
this is not possible the requirements may be satisfied with a distance of 15 pipe di 
but a distance less than this will probably not be satisfactory. 


(d) Cochrane Corporation’s Set of Drawings 

Another useful set of recommendations is that gotten up by the Cochra’ 
Corp. and applying to primary devices with “integral connections,” | 
applying also to orifices and flow nozzles with “corner connections” su 
for example, those illustrated in Figs. 25-21, 25-38, 25-43 and 25-44. T 


Cochrane recommendations are given in the form of eleven drawings. \\ 


have re-arranged these in two sets: Figs. 25-56 to 25-60 apply to distur! 
or fittings up-stream or above the primary device; Figs. 25-61 to 25-66 
te various fittings below the primary device. Abstracts from the com; 
comments: 

The ideal location of a metering element where minimum disturbance will 
from piping arrangements is illustrated in Fig. 25-56. When impossible to 
position for the metering element as indicated in Fig. 25-56, the positions illust: 
the remaining illustrations are recommended for standard Cochrane metering e 


Fig. 25-57. Note.—It is essential that the gate valve be wide open during th 
tion of the meter. Unlike a gate valve, a globe valve should not be closer tha: 
diameters to the metering element. Instead of 3 pipe diameters of straight ru: x 
stream, it is satisfactory to have downstream either an elbow (Fig. 25-66), a lon 
bend (Fig. 25-63), or a tee (Figs. 25-64,65). 
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25-58, Note.—Instead of 3 pipe diameters of straight run downstream, it js satis 
to have downstream either a gate valve (Fig. 25-62), an elbow (Fig. 25-66), o1 
(Figs 25-64,65 ). It is not desirable to have downstream a reverse bend, for such 
ngement would probably set up a swirling action 


25-59,60. Note.—Instead of 3 pipe diameters of straight run downstream, it is 
tory to have downstream either a gate valve (Fig. 25-62), an elbow (Fig. 25-66). 


radius bend (Fig. 25-63), or a tee (Figs. 25-64,65) 
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Fig. 25-58 


Fig. 25-61. Note-—Unlike a gate valve, the globe valve cannot be installed close to 
the metering element because of the swirling action set up by the change of direction 
of fluid in the valve. Instead of 6 pipe diameters of straight run upstream, it is satisfac 
tory to have upstream either a long radius bend of at least 6 pipe diameters radius, a 
gate valve, or a tee. 
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Fig. 25-65 Fig. 25-66 

Fig. 25-62. Note.—It is essential that the gate valve be wide open during the opera- 

of the meter. When a flow nozzle is to be used as the metering element, the end 
1¢ nozzle must clear the gate. Instead of 6 pipe diameters of straight run upstream, 

‘ satisfactory to have upstream either a long radius bend of at least 6 pipe diameters 

IS, OF a tee. 


Books for Your 


Library 


Allen The Principles and Practice of 
Electrical Testing 
As applied to Apparatus, Circuits, and 


Machines. By R. G. Allen, Assistant ti 
the Professor of Electrical Enginee 
ing and Teacher of Electrical Ma 
chine Design, Royal College of Sei 
ence for Ireland. 365 pages. $4.20 


Campbell An Account of the Principles 
of Measurement and Calculation 
By Norman Robert Campbell, Member 
of the Research Staff of the General 
Electric Co., Ltd Wembley 302 page 
oo 


Grant The Measurement of Hydrogen 
lon Concentration 
iy Julius Grant (London). 165 pages 


B) 

$3.75 

Henley The Inspection and Testing of 
Materials, Apparatus and Lines 

By F. L. Henley, Staff Engineer, Gen 


eral Post Office. 355 pages. $7.00 


Ibbotson and Aitchison The Analysis 
of Non-Ferrous Alloys 
By Fred Ibbotson and Leslie Aitchi 
son. 238 pages. $4.50 


Kaye High Vacua 
By G. W. C. Kaye. 187 pages. $3 


Knecht and Hibbert New HKeduction 
Methods in Volumetric Analysis 

By Edmund Knecht, Professor of 
Technological Chemistry, Victoria 
University of Manchester, and Head 
of the Chemical Department, Munici 
pal School of Technology, Manche 
ter; and Eva Hibbert, Demonstrator 


in Chemistry, Municipal School of 
Technology, Manchester 118 pages 
$3.00 


Lyman The Spectroscopy of the Ex- 
treme Ultra-Violet 

By Theodore Lyman, Hollis Professor 

of Natural Philosophy, KEmeritus, in 


Harvard University. New edition, largel 
rewritten and brought up te late 167 
pages. $3.75 


Palmer Wireless Principles and Prac- 
tice 
By L. S. Palmer, Head of the Depart 
ment of Pure and Applied Physics in 
the Faculty of Technology of the Vi« 
toria University, Manchester. 518 
pages. $7.00 


Pannell The Measurement of Fluid 
Velocity and Pressure 

By J. R. Pannell, of the National 

Vhysical Laboratory. 148 pages. $4.00 


Smith Analytical Processes 
By T. B. Smith, Assistant Lecturer in 
Chemistry, University of Sheffield 
381 pages. $5.00 


Tuttle and Satterly Theory of Meas- 
urement 
By Lucius Tuttle, formerly Associate 
in Physics, Jefferson Medical College, 
Philadelphia, and John Satterly, Pro 
fessor of Physics, University of To 
ronto, 345 pages. $4.50 


Wallis Analytical Microscopy: Its 
Aims and Methods 
By T. E. Wallis, Lecturer in Botany 
to the Pharmaceutical Society of 
Great Britain. 150 pages. $2.25 
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INSTRUMENTS 
EMPLOYMENT 
SERVICE 


No charge for insertion of notices, 
which should be addressed to INSTRU- 
MENTS Employment _ Service, 3619 
Forbes Street, Pittsburgh, Pa., should 
be written tersely and must be re- 
ceived by the 25th of the month. In 
replying, put identification number on 
both envelope and letter. 


MEN AVAILABLE 


INSTRUMENT MAKER: 3% years ex- 
perimental laboratory of lamp com- 
pany;2 years experimental laboratory 
of electrical company. J-2. 


PYROMETER MAN: Graduate Penn- 
sylvania State College. Had charge 
of pyrometer calibration laboratory 
in plant with 1100 pyrometers. J-3. 

ELECTRICAL ENGINEER: Graduate 
Charlottenburg Technische Hoch- 
schule; 8 years research engineer 
with chemical company; 4 years 
steel plant electrical engineer; can 
read German, French, Spanish and 
Italian. J-6. 


INSTRUMENT SALESMAN: Mechani- 
can Engineering Graduate; experi- 
enced sales and service most type of 
power plant instruments. District 
Sales Manager 5 years. Experience 
on gages, flow meter, CO2g recorders, 
pyrometers and other testing equip- 
ment. J-8. 


PYROMETER MAN: 8 years experi- 
ence; expert electrician and gage 
(hydraulic, pressure, vacuum, etc.) 
service man; 3 years instrument labo- 
ratory; education equivalent two 
years of engineering college. J-9. 


INSTRUMENT ENGINEER: Graduate 
Engineering College. Charge of in- 
strument department in large indus- 
trial plant for 2% years. J-10. 


RADIO OPERATOR: Graduate Dodge 
Institute, 1917. Commercial license 
either broadcast or telegraph. J-12. 


INSTRUMENT SALESMAN: Graduate 
M.E., 4 years control instruments, 2 
years power plant specialties, 4 years 
manufacturing experience, in shop. 
Now N. Y. District Mgr. large rolling 
mill. J-13. 


PHYSICIST: Ph.D. 1927. Experienced in 
electric and magnetic measurements, 
testing and research. J-14. 


PRECISION INSTRUMENT MAKER: 
28 years experience on scientific and 
geophysical instruments. J-15. 


RADIO ENGINEER: Graduate Univer- 
sity of Illinois; 2% years experience 
in radio set circuit and tube meas- 
urements as well as development, 
design and patent’ investigation 
work. J-16. 


ELECTRICAL METER and INSTRU- 
MENT MAN: Technical graduate, 8 
years in instrument laboratory of 
— manufacturing company. 
-17. 


INSTRUMENT ENGINEER: 2 years 
university, 5 years public utility, 2 
years sales and service large record- 
ing and controlling instrument manu- 
facturer. J-18. 


INSTRUMENT MAKER: Engineering 
and Drafting instruments, 20 years 
shop experience, Master Degree 
Guild of Nuremburg. J-19. 


ELECTRICAL ENGINEER: Graduate 
Purdue University. Experience with 
Telephone and Telegraph circuits, 
industrial control methods and equip- 
ment, and electrical instrument test- 
ing and maintenance. J-20. 


AIRCRAFT INSTRUMENT MAINTE- 
NANCE ENGINEER: Formerly Serv- 
ice Engineer for largest manufacturer 
of aircraft instruments. Especially fa- 
miliar with airplane instrument 
problems. J-21. 
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Fig. 25-63. Note.—Instead of 6 pipe diameters of straight run upstream, it ; 
tory to have upstream either a tee or a gate valve. It is not desirable to have 
a reverse bend, for such an arrangement would probably set up a swirling acti 


Figs. 25-64,65. Note.—Instead of 6 pipe diameters of straight run upstre 
satisfactory to have upstream either a long radius bend of at least 6 pipe 
radius, a tee, or a gate valve. 


Fig. 25-66. Note.—Instead of 6 pipe diameters of straight run upstream, 1t 
factory to have upstream either a long radius bend of at least 6 pipe diamete 
a tee, or a gate valve. When metering element pressure connections can be in 
right angles to plane of bend, elbow may adjoin metering element on downstr: 


(e) Bailey Meter Co.’s Suggestions Regarding Connections for Steam \\eter, 
Nipples—-Fig. 25-71 shows a cross section of the steam pipe showing the orit 

ple, valve, radiator and reservoir. The nipples are specially made for the ser 

finished so that they will not rust. It is important that the ends of the nipple: 

project into the pipe. A ring is turned into each nipple one inch from the er 

screwed into the pipe. This makes it a simple matter to determine the locati 

end of the nipple in relation to the inside of the pipe. In case the nipple is t: 

a fitting, it is not necessary that the end extend in far enough to be flush wit! 

side wall. 


Bronze Offset Gate Valves—These are installed as shown in Fig. 25-71 with tl 
upward and with the high side toward the pipe, so that the offset serves to tray 
in the radiator. Formerly a radiator with a dam across the inner end was used, 


Fig. 25-70 


opening was so small that it would clog under certain conditions. The large opening 
through the valve reduces the possibility of plugging and makes it a simple matter t 
clean out any deposit if necessary. (These bronze offset gate valves are satisfactor) 
pressures up to 350 Ib. gage and intermittent temperatures of 700° F.) 


Forged Steel ““Y" Valves—For steam pressures from 350 lb. to 600 Ib. and steam te: 
peratures as high as 800° F, we recommend forged steel “Y" valves as shown in fig 
25-70. 


Radiators and Reservoirs—When measuring the comparatively small velocity h: 
differential pressures available, it is necessary for the bell casing and the connecting 
pipes to be completely filled with water and the level maintained equal in both pipe: 
otherwise a false differential due to the unequal waterhead will result. Accuracy t¢ 
lowing a variable rate of flow is dependent upon the rapidity with which steam «in De 
condensed in the reservoirs, to replace that which is drawn out by a change 1» th 
position of the bell and a consequent drop in one of the connecting pipes and 
the other. By providing sufficient radiating surface, the size of the reservoir is 0 * 
ondary importance. The type of radiator and reservoir shown in Fig. 25-70 anc 
has proven satisfactory. The fins provide ample radiating surface, so that as s 
there is a change in the rate of flow causing a displacement of water by the mo! 
the bell in the meter, steam is condensed to take its place and maintain subst 
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| yater levels in the two connecting lines. The reservoir is filled with water under 
operating conditions. Should air separate from the water in the connecting pipe 
rise into the reservoir and may be drawn off by means of the air cock 


necting Tubing, etc. This line of supplies furnished by the Bailey firm deserves 
1, as encouraging correct installations. Half-inch O.D. X-H soft annealed copper 
is one of their specialties. It comes in random lengths approximating 42 ft., is 
or 800 Ib. pressure, eliminates joints and fittings ordinarily required, is easy to 
because neat bends are conveniently made (with a special tool or otherwise) and 
cuts down the total cost of an installation. Two of the special compression fittings 
own in Figs. 25-72,73. Flaring tools are supplied. 


(f) Pulsating Flow. Bailey Meter Co.’s Air Chamber Suggestions 


1 Leters 


Fig. 25-74 shows two arrangements of air chambers which may be added to water 

; to reduce the pulsations caused by reciprocating pumps. To obtain the maximum 
fect it is necessary that the flow be directed into the air chamber, so that the air will 
compressed by the inertia of the water during the impulse and then, expanding 
during the time of slight flow, force some of the water back out of the chamber and 
thus tend to equalize the flow. The left-hand figure shows the arrangement of an ait 
chamber that may be installed by replacing an elbow by a tee and using the opening 
thus provided for the air chamber. In case the direction of flow is the reverse of that 
shown, the tee should be installed with the side outlet looking down for the discharge 
ind with an elbow on the run looking up to make the seat for the air chamber. In the 
ise of a straight run of pipe, as shown in the right-hand figure, it will be necessary to 
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Fig. 25-74 


cut in a tee with a baffle to direct the flow upward into the air chamber. An air cham- 
ber is of no use unless it is maintained with sufficient air in it to obtain the maximum 
H effect. The gage glass is added so that the amount of air in the chamber may be known 

© 9 : at all times. The flowing water slowly carries the air away and, unless it is watched and 
i filled as necessary, the whole chamber will be filled with water and become useless. The 

usual way to fill the air chamber is to admit air into the pump suction so that the bub- 

bles willbe carried along by the water and separate when the air chamber is reached 
This is much the simpler method but often causes severe knocking of the pump. When 
i the pump suction is under pressure this system cannot be used, and unless air at a higher 
pressure than that of the pump discharge is available it is necessary to resort to some 
scheme such as that shown in dotted lines in the left-hand figure. The arrangement 


consists of some convenient chamber connected to the water line top and bottom with 

i Pipe and valves and in addition a drain connection at each point as shown. The cycle 

ten : of operation consists of closing the valves connecting with the water line and then 
Fig if draining the chamber by opening the drain valves. Then, after closing the drain valves, 

; the connecting valves are opened, when the air is compressed and passes out of the 

; upper connection into the air chamber. The operation is repeated until sufficient air, as 

Eads OF | shown by the gage glass, had been introduced into the air chamber. 

pes 4 (g) Connections to Instruments Containing Mercury—American Meter Com- 


pany’s Recommendations 
The Metric Metal Works of the American Meter Co. has drawn up a most 
| useful set of diagrams which apply to indicating, recording, integrating and 
sec controlling instruments of the mercurial type—from the simple glass U-tube 
to the most elaborate instrument embodying a mercury manometer as its essen 
tial responsive element. Note how the manometer is uniformly represented in 
ul! eight installation drawings. The Metric recommendations thus are applicable 


CHEMIST: Graduate Hunter College 
1918. Spent twelve years working out 
various chemical processes in the 
laboratory and demonstrating them 
from a practical standpoint in paper 
mills. Work in the laboratory has 
included water analyses, some bac- 
teriological work, fibre examination 
and testing of various materials J-22 


ADVERTISING MANAGER: Also as- 
sistant sales manager of flow meter 
manufacturing company; available 
March 1. M.I.T. graduate Mechanical 
Engineer with 10 years shop, en- 
gineering, advertising and sales ex- 
perience. J-23. 


PHYSICIST: 2 years experience in re- 
search with particular training in 
atomics and electronics. Have held 
two fellowships. J-24. 


COMMUNICATION ENGINEER 10 
years practical experience in instal- 
lation, operation and maintenance of 
high frequency transmitters and re- 
ceivers, also land line’ practice 

Knowledge of Spanish. J-25 


25 

ELECTRICAL ENGINEER: Experience 
with electric meter manufacturer and 
with an electrical testing laboratory 
Master's degree in electrical engi- 
neering. J-26. 


SALES ENGINEER Sales promotion 
work on scientific instruments, in 
dustrial control, ete. Three years ex 
perience with manufacturer of scien- 
tific instruments and three years 
experience with manufacturer of 
automatic regulating devices. Grad- 
uate of University of Chicago. J-27 


ELECTRICAL ENGINEER Graduate 
of University of Illinois with experi 


ence in development of control appa 
ratus desires connection in research 
design, or development of instru 
ments or control apparatus. J-28 


MECHANICAL AND CHEMICAL ENGI 
NEER: College graduate, experienced 
in general machine shop work, draft 
ing. Three yvears as second assistant 
engineer in merchant marine. J-30 

SALES ENGINEER Experienced = in 
shop, service and sales. Interested in 
handling unit heat, ventilation and 
air conditioning apparatus. Licensed 
professional engineer, J-! 


SALES ENGINEER: B.S. degree 1931, 
and graduate work in Physics and 
Chemistry, sales experience. Desires 
permanent connection with instru 
ment manufacturer with opportunity 
to enter sales department. J-29 
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INSTRUMENTS 
BOOK SHELF 


The books reviewed in this section 
can be supplied by the Instruments 
Publishing Company. 


Television. Edgar H. Felix. MeGraw 
Hill Book Co Inc., New York, 1931. 
Cloth, 5144x7%, inches, 272 pages. Price 
50 
In this book the author presents the 

subject of television with a view to- 
wards its ultimate acceptance for pub- 
lic and commercial service. He _ dis- 
cusses the basic processes involved in 
a television system and shows how ex- 
isting television systems work. He 
stresses the limitations and shortcom- 
ings of these systems which prevent 
them from being used widely for public 
or commercial service; and mentions 
the developments still needed to bring 
television to a point where it may be 
used for such service 

The author points out that all the 
elements of television have remained 
unaltered, the basic methods have un- 
dergone no radical change. However, 
existing systems have been subjected to 
an intense research and there is some 
reason to believe that practical tele- 
vision is soon at hand 

There is no doubt that television is 
eagerly awaited by both the public and 
the manufacturer. Rash promises have 
been made to the former by some over- 
optimistic publicists, while the latter 
are hopefully waiting for something to 
turn up so they may put their idle 
equipment to work. In the opinion of 
the author, before television can be ac- 
cepted for public service, it must pos- 
sess sufficient entertainment value; fur- 
thermore fool-proof and simple appa- 
ratus must be developed for home use. 
Broadcasting of sound had to await 
such developments and television will 
even more so, because in all probability 
the public will demand perfection near- 
ing motion picture quality. As far as 
the reproducing apparatus is concerned 
the author is doubtful that any me- 
chanical device will be able to repro- 
duce high quality television. A simple 
inexpensive non-mechanical reproducer 
is needed for the home. 

There are other problems which must 
be solved, such as those in synchron- 
ization, scanning, ete., all of which the 
author treats in detail. The most form- 
idable problem seems to be that of 
channel limitation. Present television 
systems require a large group of fre- 
quencies and the present 100 Kilocycles 
will likely prove inadequate for high 
quality television transmission by any 
of the present methods. Means are sug- 
gested to circumvent the channel limi- 
tations as well as the other obstacles. 

The problems may be solved if ex- 
perimenters can break away from the 
orthodox methods already exhaustively 
investigated, and as the author says, 
“Obtain a fresh viewpoint.” 

The book is clearly written and easily 
understood. It is particularly recom- 
mended to those who have a technical 
or financial interest in television.— 

N. Nazar 
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Hot Cathode Sodium 


Vapor Lamp 
Westinghouse Electric & Mfg. Co. 


SODIUM lamp, recently devel- 

oped in. Germany by Dr. M. 

Pirani, director of research, the 
Osram Company, Berlin, is the most effi- 
cient light source yet developed. It has 
an efficiency of 70%, which is three to 
four times as efficient as neon light, and 
gives 6 times as much light for the same 
current as the 40-watt tungsten lamp. 
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to a large proportion of all industrial “pipe connection” installations (si: 
prescribed locations of the connections, 2/2 diameters upstream and 
downstream, are only an incidental detail). Extracts from the Metric 
mendations, edited only to tie up with the figures reprinted: 


Figs. 25-75,76,77. Steam Meters: The taps should be on a level with the 
the pipe, if the main is a horizontal line. A horizontal reservoir made fror 
piece of 3-in. pipe (or a vertical reservoir 3 in. in diameter and 6 in. in | ) 
inserted in each of the connections from the main to the flowmeter. These ri 
must be level with each other, higher than the flowmeter, and on a level with o1 
than either of the taps in the main. The connection from the main to eac] 
reservoirs is -in. pipe or larger (l-in. pipe when the main is vertical). The 
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Fig. 25-76 Fig. 25-77 
this connection is made in the side or in the center of the end of the reservoir. 1 
l4-in. lines from the bottom of each reservoir to the flowmeter slope toward thi 


meter to avoid traps. A valve is installed between each reservoir and the main. \\ 


the stream is turned into the flowmeter, the lines from the flowmeter to the rese: 
the flowmeter and the lower portion of the reservoirs will be filled with water. Add 
tional water condensed from the steam will flow into the main. Since the taps in t 
reservoirs for connections to the main are on a level, the pressures produced | 
liquid columns on the two chambers of the flowmeter are equal, and the pointer w 
indicate zero at zero flow. 
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Fig. 25-78. Special Installation for the measurement of gases which form ch 
reactions with the mercury or which corrode the mercury chambers of the flou 
Reservoirs are installed above the flowmeter. The flowmeter and the lower 3 in. o! 
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are 


r are filled with some sealing liquid which does not react with the mercury and 


re 1 
‘i fected by the gas. As the mercury lowers in the up-stream column and rises in 
+} yn-stream column some of the liquid from the up-stream reservoir replaces the 


- in the up-stream column of the flowmeter and some of the liquid is forced 
1e flowmeter to the down-stream reservoir 

installation may be used for the measurement of hot gases which condense to 

st atmospheric temperature. In this case the liquid will fill the flowmeter and 

irs to the inlet connections (which must be level with each other). When the 
tial increases some of the liquid will be forced from the down-stream reservoi! 

w through the down-stream meter connection to the main. In the meantime 
nal condensation will fill the up-stream reservoir to the normal elevation. When 
ifferential decreases some of the liquid will flow through the up-stream connection 
main. The connections from the reservoir to the main should be large (34 o1 
in.) so that the liquid will flow freely and not form a liquid seal in the vertical line 

| produce a false reading. 


Fig. 25-79. Installation for Measuring Water and Light Oils which Do Not Contain 
Large Quantities of Gas: The taps should be made in the side of the line. If they are 
made in the top of the line the connections to the flowmeter are likely to be partly filled 
with air or gas. If the taps are made in the bottom the connections may be filled with 

scale, sand or other foreign matter. Fig. 25-79 shows reservoirs or gas traps fot 


} 


collecting air or gas which may pass through the connections. As long as the reservoirs 


not filled with gas or air, the meters will record correctly. Any gas or air which may 


be collected can be released by opening plugs or valves in the tops of the reservoirs 
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Figs. 25-80,81,82. Installations for Measuring Caustic Solutions, Viscous Oil and Gas 


une; Some viscous oils will not flow through the small connections from the main ‘to 
e flowmeter. Other liquids react chemically with mercury. To eliminate these effects, 


ervoirs or seals are installed in the connections and water or oil is used as a sealing 


iquid between the liquid which is being measured and the mercury. When the specific 


ty of the liquid being measured is greater than water, oil is used to fill the upper 
wt of the reservoirs, the connections from the reservoirs to the flowmeter, and the 
wmeter. When the liquid being measured is lighter than water, water is used in the 
wer part of the reservoirs, connections between the reservoir and the flowmeter, and 
the flowmeter. The liquid which is used as a seal should flow freely through '%4-in 
nes, not affect the mercury, nor mix with the liquid which is being measured 
= is desirable to use reservoirs or seals when measuring a liquid which may con- 
‘ Jarge quantity of gas in solution or carries gas along with the liquid. If seals or 
rvoirs are not used, it is possible for the gas to enter the flowmeter connections and 
m gas pockets which displace part of the liquid in the vertical lines and produce a 


The increased efficiency of the sodium 
vapor lamp is due to the fact that prac 
tically all the radiation from the element 
sodium falls very nearly in that part of 
the spectrum which is most sensitive to 
the eve. Thus, 70% of the electric energy 
passed through the vaporized sodium. is 
converted into light. 


Device to Measure 
3,000,000 Volts 


General Electric Co. 


O measure high voltages in the study 
of artificial lightning, ordinary elec 
tric instrusnents can not be 
the high voltage laboratory of the above 


used In 


high as 38,000,000 
were measured, using the sphere gap in 
the illustration. The spheres are of alumi 
num, of 3 ft. diameter. 


company, \ oltages as 


Kieley & Mueller, Inc., manufacturer 
of steam, water, air, oil and gas special 
ties, have purchased a new plant at 


Newark, N. J. 
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Illuminated 
Manometer Tube 


HERE difficulty is experienced 
in reading manometers used on 
inspection tests, a simple addi- 
tion to the equipment facilitates the pro- 
cedure. A cylindrical housing — built 
around the lower portion of the U-tube 


25 watt lamp 


| 


and containing a 25-watt T—6'% bu'b 
MAZDA lamp supplies illumination for 
accurate readings. Light from the lamp 
is transmitted through the clear liquid 
in the tube, when it is intercepted by the 
lense-shaped meniscus it becomes dis- 
tinctly visible. A manometer thus lighted 
may be easily read at a distance of sev- 


eral feet. 
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false reading. In each of the installations shown the reservoirs are located so t! 
liquid carries any gas, the use of reservoirs will tend to prevent gas pockets in 

nections. If gasoline in vertical lines is measured, large lines are used between : 
and the reservoirs which are installed as close to the main as possible. These Ja 
nections (34-in. or 1-in.) permit the escape of a gas which collects in the rese 
connections. 

If caustic solutions are being measured, and there is a possibility that some Ww 
enter the line, the reservoirs may be extended to form gas traps in the upper 
the reservoirs. The gas is released from time to time and any error is eliminate 
gas does not enter the connections to the flowmeter. 

Some oils may congeal at atmospheric temperature and not flow through t ma 
lines or if they flow they may form a thick layer of oil on the surfaces of the ‘ 
of the flowmeter. If the oil is so viscous at atmospheric temperature that it will flow 
through the connections from the main to the reservoirs, the connections and r 
should be heated to reduce the viscosity so that it will flow freely through t! 
lines from the main to the reservoirs. 

When measuring hot liquids through vertical lines the connections from t} 
voirs to the main should be maintained at the same temperature as liquid in the Jin, 
This is especially necessary when measuring at low differentials for the reason that thy 
difference in density between the liquid in the line and the liquid in the con: 
may produce a false differential reading on the flowmeter. 

The illustrations show the most desirable arrangement of fittings from the main + 
the flowmeter. In each and every instance the dotted lines indicate that instruments ca 
be placed below the reservoirs or above the reservoirs. 

The valves RR are placed at the middle point in the vertical height of the r 
and on a level with each other for the purpose of determining the height of the hea 
liquid in the reservoirs when the installation is ready to be placed in operation. Ord; 
nary visible water-gages and glasses may be used instead of valves RR to indic te the 
level of the liquids in the reservoirs. The by-passes between the up-stream and dow 
stream connections to the reservoirs are installed so that the head of sealing lig 
the up-stream side of the flowmeter can be made equal to the head on the down-strean 
side by opening valves B and Z when valves W and X are closed. 


(h) Importance of Correct Pressure Holes in Pipe Connection Installations 
—the Worcester “Piezometer Investigation.” 

The manufacturers of head meters do not fail to recommend that holes for 
pipe connections be drilled perpendicularly, that burrs be removed from the 
edges, that these edges and the inside of the pipe be inspected if ponte. that 
the surrounding area of the inside of the pipe be smoothed if possible, and - 
nipples should not protrude inside the pipe. More detailed epaiaiendat 
are to be found in Ch. XVI, § 8. Experience has shown that even strict m 
servance of these precautions—of these precautions only—was not sufficient 
for the best results. At the 1931 Annual A.S.M.E. Meeting, Allen and Hooper 
presented a report on an investigation by them at the Worcester Polytechnic 
Institute to determine a stable type of “piezometer™ suitable for use as a stand 
ard in commercial work, and to determine those factors which have the greatest 
bearing in obtaining correct results. 

Thirty “piezometers” were tested, 14 of them “flush” (that is to say “pressure 
holes”), the others “recessed” or with parts protruding variously inside the test sectio: 
of the 12-in. pipe in the Hydraulic Laboratory set-up. Of the 14 flush pressure 
some were square-edged but varying from 1/16-in. to y-in., and others—also of variou 
sizes, had edges with various radii of rounding. The conclusions (in which “piezome 
means the pressure hole itself or the plug or other device for taking off line pressur 
and “orifice means the hole in the plug when a plug was used or at the end o! the 
nipple or tube when nipples or tubes were flush or protruded inside the pipe) are as 
follows: 

The error of a given piezometer is a constant percentage of the local velocity head 
ting at its orifice. 

The size of the opening has no effect within the limits tested, which were from 
1/16- -in. to 27/32-in. opening and mean velocities up to 7.3 ft. per sec. in a 12-1n. pipe 

A true square-edged orifice is accurate, but very sensitive to slight changes 
construction and position. 

4. A standard piezometer plug or plate must be absolutely flush with the conduit wall 

5. A piezometer that projects beyond the pipe-wall surface has a large negative error 

6. The burr must be carefully removed from a square-edged orifice. 

7. A piezometer plate or plug is not sensitive to minute abrasions on its surfac: 

8. A piezometer orifice must continue with parallel sides for over two diameters int 
the plug before its shape is changed. 

9. The inside penstock wall should be scraped clean for at least 1 ft. upstrear 
a piezometer. 

10. The piezometers to determine true pressure head should not be installed where 
there is any chance of the water whirling in the pipe or immediately downstrea 
an obstruction, such as a butterfly valve, a rivet head, or a plate joint. 

11. An inserted tube pointed on the upstream end and with piezometers on the side 
gives a correct pressure-head reading, but it is very sensitive to angularity. 

12. A tea-ball piezometer has a large negative error, but it is not sensitive ¢ > the 
direction of the flow of the water. 

13. A conical piezometer has a very large negative effect, but must be use’ wit) 
extreme care and calibrated. 

14. An orifice with a large radius of rounding has a small positive error. 

15. An orifice with Y-in. hole and 1/16-in. radius of rounding is recommen: 
standard practice. 
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Write Information Section, Instru- 
ments Publishing Company, for 
additional Information. 


Pyrometer Controller 
The Bristol Company 


HIS automatic control pyrometer 
was developed to provide very close 
temperature control in a wide vari- 
ety of temperature control applications. 

The operation of the controller's basic 
mechanism is as follows: The pointer of 
the millivoltmeter movement carries a 
wedge shaped steeple against which the 
switch mechanism is periodically raised. 
This action operates the trip switch 
which makes and breaks the control cir- 
cuit. 

The operation of this switch mechan- 
ism is accomplished by means of a mo- 
tor, driving a cam through a worm gear 
reduction. Once every 15 seconds, or if 
required, every 7% seconds, the switch 
mechanism is periodically carried upward 
far enough so that the pointer steeple 
trips the switch. There is a momentary 
pause when the switch attains its highest 
position after which there is a quick re- 
turn to the lowest position. Referring to 
the figure, the switch mechanism is at- 
tached to platform A which is periodi- 
cally raised and lowered. The galyvanom- 
eter pointer has steeple B attached to 
it. As the switch mechanism is raised, 
knife edge F and the steeple literally 
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“split degrees.” As the switch mechan 
ism continues to rise, the top of steeple 
B comes in contact with a_ stationary 
plate and pushes either stool D or KE 
downward. This operates platform 1, 
which, through extension K is connected 
by means of a coil spring to pivoted tog 
gle switch J, so that when stool D is 
pushed downward a quick positive con 
tact is made at When stool Eis 
pushed downward, the I, contact is 
broken and H_ is made. These contacts, 
of sterling silver, have a maximum capac 
ity of 250 volts, 100 watts and 1 am 
pere. The switch in its operation moves 
pointer-restraining arrangement G which 
prevents the pointer from going past the 
switch without tripping it in the proper 
direction. The points H high, C common, 
and L low are connected by insulated 
wires to three external binding posts. 
The millivoltmeter movement is adjusted 
so that the pointer swings in a plane 
parallel to the course of the switch. As 
a result, the switch operates with cer- 
tainty at any part of the scale arc. There 
is Claimed to be no lateral thrust on the 
pointer and no force on the movement 
pivots along the pointer arm. 


This basic mechanism is provided in 
several modifications adapted to different 
modes of temperature control. One model 
is adapted for time-temperature process 
cycles or programs. Another model dif- 
ferentiates between large small 
changes of temperature, and initiates a 


PYROMETER CONTROLLER 


large corrective action if the change is 
large, or a small corrective action if the 
temperature change is small. Where the 
factors of a process are subject to wide 
variations, «a multi-speed anticipatory 
model controller is provided. From its 
detection of the amount of variation it 
selects the speed of corrective action 
From its detection of the frend of varia 
tion it selects the direction of corrective 
action. This instrument is provided with 
adjustable features which makes possible 
field adjustments to fit the sensitivity to 
the process being controlled. 
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Multirange Direct Reading 
Conductivity Meter 


Sensitive Research Instrument Corp. 


HIS multirange direct reading con- 

ductivity or resistance meter was 

designed to provide a compact por 
table field instrument for measuring re- 
sistances from 5 ohms to 500 megohms, 
the upper ranges of the meter being far 
beyond that of a. c. bridges with all of 
their allied equipment. 


It is particularly adapted for the meas- 
urement of the value of pipe coatings 
used in the prevention of soil corrosion. 
These coatings are in the form of enam- 
els, paints or asphalt emulsions. The in- 
strument may be used also for the meas- 
urement of soil samples in the laboratory 
and the resistance of “driven” and “sta- 
tion” grounds. 

The scales are figured in OHMS and 
MHOS having a range of 5 ohms to 500 
megohms or 0.2 mhos to 0.000000002 mhos. 
The instrument contains its own batter- 
ies (dry cell type) completely encased. 


¢ 


Slow Motion Motor 


Westinghouse Electric and Manu- 
facturing Co. 
FEATURE of great interest 
about this motor, which is still im 
process of development, is the 
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novel “vernier rotation” principle upon 
which it operates. The practical applica- 
tion of this principle is demonstrated in 
the unique clock pictured here. 

A rotating magnetic field is produced 
by suitably connected condensers and re- 
sistor in the wire-wound iron circle, 
known as the stator, which is just below 
the outer rim of the clock face. This sta- 
tor is so wound as to produce a magnetic 
field which rotates around it 3,600 times 
per minute. It has 118 iron teeth around 
its inside edge. 

Inside this ring, near it but not touch- 
ing it, is the rotor or rotating portion of 
the motor, around the outer edge of 
which are 120 iron teeth. The tendency 
of the magnetic flux is to take the short- 
est path from the stator to the rotor, 
and in doing this exerts a torque tending 
to bring the teeth of rotor and stator di- 
rectly opposite each other. 

With different numbers of teeth on the 
two parts, only two teeth are synchron- 
ized at any one time and there is a ver- 
nier effect around the rest of the circle. 


This causes the motor to move only the 
distance of two teeth for each revolution 
of the magnetic field. 

In other words, the magnetic field is 
whirling around 3,600 times a minute but 
the rotor revolves only 60 times a min- 
ute. This is the speed required for a split 
second hand. 

Around the inner edge of the rotor 
ring are 122 iron teeth pointing toward 
a second rotating iron ring of still sma!ler 
diameter with 120 teeth around its outer 
edge. In this second reduction of speed 
the first motor becomes the stator for the 
second, but while the first is running 
forward 60 revolutions a minute, the sec- 
ond is running backward 59 revolutions 
a minute relative to the first one, so that 
its net progress forward is one revolu- 
tion per minute. This is the speed de- 
sired for the second hand. 

Attached to the second hand rotor is a 
permanent horse-shoe magnet which cre- 
ates a new rotating field in 118 iron teeth 
driving still another ring with 120 teeth 
at the rate of one revolution per hour. 
This runs the minute hand. Attached to 
the minute hand rotor is a second per- 
manent magnet creating a rotating field 
in 22 teeth and driving a 24-tooth rotor 
one revolution every 12 hours for the 
hour hand. 

The entire operation may be explained 
by saying that each rotor travels only 
two teeth for each revolution of its mag- 
netic field. By changing the number of 
teeth, any desired speed may be obtained. 


New Packingless Val. 
Hills-McCanna Co. 
S THE illustrations shy 


valve has no. stem pac} 

stuffing boxes. A diaphragr 
ated from the side not exposed 
flow, controls the passage of 
through the valve. The dia 
therefore, protects all working 
from the substances handled. | 


OPEN VIEW 


"CLOSED view 


rosive liquids and those cont 
gritty solids in suspension this is 
siderable advantage. Moreover, acc: 
to the body of the valve does not neces 
sitate removal from the line. A: 
dental commercial feature is that « 
rosion resisting valves of this type ar 
priced in the range of iron valves, by 
cause the design requires only the bod) 
to be cast in special corrosion resisting 


metals. 
e 


High Voltage Motor Starter 
Allen Bradley Co. 

PERATING as a starter for 25 
volt squirrel cage induction motors, 
this starting switch throws tl 

tor directly across the line. pilot 

vice operates a 2-pole relay which in tur 

causes the oil switch to close. Overlo 


protection is immediately — effective 
through current transformers in two pr 


mary phases, the secondary current 


these transformers energizing the g 
netic coils of 2-overload relays. Tl 
tor is disconnected from the line by 

ing the contacts of any pilot de\ it 
the controlling circuit of the 2-po! 1 
lay. No-voltage protection is provi: 
the automatic opening of the 2-pol: 
when voltage fails, which in turn d 
nects the motor. 
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Firestone Penetrometer 
American Instrument Company 


EERRING to the cross-sectional 
irawing: “A,” the material to be 
ested, is placed on the base of the 
iment directly under the penetrat- 


il 

ir vint, “B.” As the mechanism is low- 
ered by depressing the handle the pene- 
trating point comes in contact with the 


material, “A,” and depresses it to a 
depth depending upon the resistance 
ich the material offers to distortion. 


rhe top of the needle “B” is in con 
tact with the spindle of the dial indicator 
so that any upward movement of the 
needle is registered on the dial. The dial 
tage reading therefore indicates the 
‘rial’s resistance to penetration. It will 
also be noted that the upward motion of 

© needle is resisted by a spring, “C.” 
Sy carefully conducted tests it has been 
determined that, for the ordinary run of 
commercial rubber, this spring should 


exer 


rt a pressure of three pounds. 


P. C. E. Furnace 


The Denver Fire Clay Company 


HE SOFTENING point of clays and 

other materials used in the manufac 

ture of refractories is of great im 
portance. The Pyrometer Cone Kquiva 
lent of most ingredients 1s far above the 
temperature obtainable in ordinary labo 
ratory furnaces. Pot furnaces of the 
common design fail to meet the Ameri 
can Society for Testing Materials re 
quirements of the P. C. E. test, aside 
from their inability to reach the neces 
sary temperature. 

This furnace) was developed at the 
Mellon Institute by Mr. Vance Cart 
wright and Mr. Stuart M. Phelps as a 
result of request from the refractories 
industry for a portable, efficient furnace 
capable of reaching high temperature for 
evaluating clays. It is designed to burn 
either artificial or natural gas, or pro 
pane, which can be purchased in 50 or 
100 Ibs. eylinders. Cone 34 can be brought 
down with these fuels and, by the intro 
duction of a small amount of oxygen, 
temperatures as high as cone 39 can be 
obtained. 


The furnace in its final design is shown 
in sectional view on this page. Burners 
are cast from high temperature alloy 
which withstands temperatures to 
2010° F. Four burners are arranged tan 
gentially on a cast manifold to assure 
uniform distribution of the fuel to each 
burner. 

The air-gas mixture is supplied by a 
direct driven” electric motor blower 
mounted with vertical outlet direetly un 
der the center of the furnace. The speed 
of the blower is controlled by rheostat 
conveniently mounted on the furnace 
The blower also is provided with a shut 
ter box that makes it possible to adjust 
the volume of air from 200 to 4500 ca. ft 
per hour at a pressure of 5 in. of water 
The gas passes through the blower, as 
suring perfect mixture of fuel. Provision 
is made for the introduction of oxygen 

The refractory cover recesses into the 
furnace body and is carried in an iron 
band hinged in such a way that the cover 
must be lifted before it can be turned to 
one side. The inside of the cover is de 
signed to direct heat by radiation to the 
cone pat. A vent hole in the center 
affords a good view of all cones while the 
furnace is in operation. 


A. C. Magnetic Contactor 
Square D Company 


HESE contactors are built in a vari 
ety of combinations for various elec 
trical controls of temperature, time, 
lights and small motors. The range of 
ratings is from 3 to 15 amperes for non 


inductive load or for fractional h. p. si 
of 110 volt single phase motors 
Structural features of these contactor 
are: laminated magnet frames, floatin 
armatures, silver to silver contacts, and 


porcel tin) bases 


Safety Switch 
Square D Company 


HIS switch is an improved form of 


the Square D ‘Type A safety vitel 
The interlock mechanism ot tive 
switch has been ere itly imp lified with 
fewer oper iting part ina 1 rare Com 
pact, giving ample wiring pace oon beoti 


sides of the switch, as well a it the 
top and bottom. The interlock is con 
trolled by a key, but it may be disabled 
with a screwdriver slipped into the slot 
for operation of the switch when the 
door is open. ‘The door can only be 
opened when the switch is closed through 
the use of the key 


INSTRUMENTS 
May 1932—Page 129 


g 
2 
> 9 
Age 
wa — 
LAK 
VAZ | 
hel | C) HH | \/ 0 GAS 
Fective = \ 
4 
ig 
re- 


Very Sensitive Relay 
C. F. Burgess Laboratories, Inc. 


HE MICRO-RELAY, as this relay 

is called, consists of an electronic 

tube in the plate circuit of which is 
a normally closed mechanical relay, said 
relay being held open by the residual 
value of plate current with an unbiased 
grid. The controlling contacts are so 
wired that when they come into contact 
a negative bias is placed on the grid, 
immediately causing the relay to close. 
This action occurs even with extremely 
high contact resistance in the order of 
20 megohms; in fact, the relay will 
function with any contact resistance ap- 
preciably less than the insulation be- 
tween the electrodes of the tube. 


25 WATT 


ITIA 


The components of this electronic relay 


are mounted in a stout metal cabinet 
measuring 7x81,x414, inches. terminal 
strip inside the cabinet provides for con- 
nections with the external circuits. 
Knockouts permit of permanent wiring 
using BX or conduit. The relay is ar- 
ranged to operate with a standard 25- 
watt lamp wired in series with the fila- 
ment of the tube. This lamp serves the 
triple purpose of a resistor, pilot light 
to indicate that the relay is operative, 
and illuminator for the indicating in- 
strument, to which it is attached. 

The mechanical relay of the unit is 
provided with a vacuum contact in place 
of the usual exposed contact points. This 
feature permits the handling of currents 
up to 6 amperes at 220 volts. In addi- 
tion, the relay may safely be used in ex 
plosive atmospheres, since the contact 
is totally enclosed and no danger of 
ignition exists. 

The delicate controlling current re- 
quired to actuate the micro relay must 
result in successful applications in equip- 
ment, which might operate only tem- 
porarily without it. The infinitesimal cur- 
rent is reduced to the point where oxi 
dation, arcing and similar undesirable 
and indeed deleterious phenomena are 
eliminated. As an example of this point, 
the useful life of a contacting mercury 
thermometer may be increased indefi- 
nitely, since the current passing through 
the mercury-to-electrode contact is so 
small that contamination of the mercury 
in the thermometer stem cannot take 
place. 

This micro relay is available in sev 
eral models for different applications, 
such as normally open or normally 
closed, 110-volt or 220-volt, a. ¢. or d. c¢., 
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and normal operation or time delayed 
operation. It may be operated as rapidly 
as 120 times per minute, being limited 
in speed by the inter-electrode capacity 
of the tube. A time lag of approxi- 
mately 1, second exists because of this 
capacity effect, and provides the distinct 
advantage of preventing chattering when 
the relay is actuated by a delicate con- 
tact device, which in itself may have a 
tendency to cause chattering. The time 
lag of the micro-relay may be increased 
by means of a simple control incorpo- 
rated in the assembly, the turning of a 
knob one way or the other increasing or 
decreasing the time lag to meet specific 
requirements. 


Chain-Poise Variable- 
Weight Balance 


The Heusser Instrument Mfg. Co. 


N THE illustrated balance the prob- 

lem of weighing small loads with a 

large weight is accomplished by means 
of a variable-weight in the form of a 
chain weight suspended from an auxiliary 
arm attached to the balance beam. The 
novel feature in this construction is the 
ability of using the chain weight for two 
purposes, namely: (1) That of poising 
the swinging system; and (2) that of 
weighing all or part of the load. From 
this twofold purpose the balance derives 
its name: “chain-poise variable-weight 


balance.” 


Poising the swinging system (beam and 
hangers) is accomplished quickly by 
either adding or subtracting (as the case 
may be) a portion of the chain weight. 
This is done by turning the knob at the 
right side of the balance and adjusting 
the zero line of the divided weight scale 
with the indicator line, which is done by 
raising or lowering (as the case may be) 
the divided weight scale by turning the 
knob at the left side of the casing. 

This chain-poise variable-weight prin 
ciple is applicable to all types of analyti- 
cal balances, micro-chemical balances, and 
assay balances. Also, it is claimed to re- 
duce possible small errors of the mechan 
ism by the ratio of auxilliary arm length 
to length of the balance lever. 


. 
Magnetic Motor Con: 
Westinghouse Elec. & Mfg. 
ESIGNED especially for 
service, these magnetic 
for d.c. motors are enclos 
rolled steel cylindrical case. Co 
starts and brings motor up to fi 
in a predetermined Jength of ti: 
any load the motor is capable of 
and accelerating. 

Overload protection is provides 
will permit high starting or high ; 
tary peak loads and at the san 
trip instantaneously in case the 
load or peak load exceeds the co 
ting limit of the motor. In addi 
the above features the same o 
relay protects the motor from oy: 
ing on moderate continuous ove; 


Refractory Protected 


Mercury Switch 
Westinghouse Lamp Co. 


O PROTECT the glass walls of 


switch a refractory block is » 


within the switch, providing a ch 


ber to confine the arc caused hy 
opening and closing of circuits | 
surge characteristics. The refractor) 


tecting chamber is so designed as 


sure a dependable impact contact 
tween two pools of chemically pur 
cury. The ease with which this s 
may be mounted and connected, tog 


+} 


with the comparatively small amount 


energy necessary to operate it, m 
particularly suited for wit] 
devices as temperature regulators, 
tor controls, ete. 
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Calculator for Wiring and 
Motor Data 
Square D Company 


iS new wiring and motor data 
eulator is of particular interest to 
-pectors, electrical engineers, con 

tract rs, estimators, wire-men, ete. 
his device is compact in size, 4 long, 
wide by thick. It comprises 


by 3 
two calculators really, one for computing 
wiring data and the other for computing 


motor data. 


wir: 


E CALCULATOR 


The wiring calculator for interior and 
conduit wiring problems will figure any 
one of these four items—amperes, feet of 
wire, size of wire, and percent drop. The 
dials are easily set and the reading is 
automatically given. 

The motor calculator gives data on the 
three principal types of 220 volt and 440 
volt 8 phase motors. Each type is repre- 
sented by a colored section of disc. Using 
the proper disc segment, set for horse- 
power, the following data can be read 
circuit switch, starting fuse, conduit size, 
wire size, necessary running protection 
and full load amperes. 


Photo-Electric Weighing 
Control 


General Electric Co. 
ESIGNED for the automatic pro 
portioning of concrete aggregates, 
this device consists of a photo 

electric tube mounted inside the indicat- 
ing mechanism housing of a dial scale 
ind located immediately behind a nar- 
row slot in the dial. On the outside of the 
housing is attached an electric lamp and 
reflector. A slot is between the light 
sensitive tube and the electric lamp or 
light source. When any object is brought 
be tween the electric lamp and the slot in 
front of the photoelectric tube, a change 
in current is produced in the tube and 
t is utilized to actuate an electrical! 

iy. The light “interceptor” with a pad- 

e-like tip, is attached to the regular 

‘cater so that when the dial or weight 

‘icator is at the zero desired weight 


position, the interceptor is over the dial 
slot to cut off the light from the electric 
lamp to prevent its reaching the photo 
electric tube. When the dial indicator is 
in any other position than zero, the slot 
is uncovered and the light rays from the 
electric lamp are transmitted through 
the slot to the light-sensitive tube inside 
the mechanism housing. 

If it is desirable to weigh out one thou 
sand pounds of one of the materials go 
ing into the batch, the poise of the beam 
assigned to that material is moved out 
to the one thousand pound graduation on 
the beam. When the poise is moved out 
for the material to be weighed, the indi 
cator revolves in a counter-clockwise di 
rection and indicates an amount equal to 
the value of the poise setting. The opera 
tor starts the feed of the material by 
means of a starting button and, as the 
material accumulates in the weight hop 
per, the indicator hand moves in a clock 
wise direction until it reaches zero, at 
which position the interceptor affects 
the photoelectric tube which in turn ener- 
gizes the relay, shutting off the flow of 
material. 


Water and Dust Tight 


Control Station 
Square D Company 


HIS momentary type control station 
of water and dust tight construction 
is designed for application pac'x 


ing plants, creameries, flour mills, and 
similar locations where extreme moisture 
and dust conditions are encountered. It 
consists of a push button in a cast iron 
enclosure which is gasketed to exclude 
water and dust, and is available in three 
designs: one marked “Start” and “Stop,” 
one marked “Start® only, and one marked 
“Stop” only 


Portable Potentiometer 
Gray Instrument Co. 


ITH a view to making a poten 
tiometer suited in every way to 
being portable, this self-con 
tained instrument has been designed. It 
is complete with standard cell, battery 


for potentiometer cireuit, regulating 
rheostats, galvanometer, volt box for 750 
volts, and a standard low resistance for 
150 volts 


Lamp to Measure Furnace 
Temperatures 
General Electric Co. 


HIS new pyrometer lamp consists of 
a black-coated, pear-shaped bulb con 
taining an inverted U-shaped carbon 
filament and a small eyelet about 's in 
apart. These are mounted midway be 
tween two windows in the bulb and in 
such a manner that the center of the eve 
let and horizontal portion of the filament 
are on a line of sight between the cen 


ters of the windows. 


When measuring the temperature of 


furnace, the lamp is held as near the fur 
nace door as convenient and the part to 
be measured is viewed through the win 
dows of the bulb. The brightness of the 
filament is adjusted by varying the cur 
rent through it by means of a rheostat 
until it matches that of the furnace 

which time the filament current is read 
on an ammeter, The temperature corr 


t 


sponding to this current value is read 
from a calibration chart. 

The advantage of the eyelet is that it 
indicates the calibrated portion of the 
filament and enables the operator to 
keep his eye focused on the plane of thi 
filament at the time it blends with the 
background 
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Non-Recording Flow 
Controller 
Neilan Co., Ltd. 


HiIS instrument is a flow control in- 

strument of the non-recording vari- 

ety. The device operates on only 
the slight amount of force required to 
operate the fully balanced Neilan com- 
pound pilot valve. This force is supplied 
by the differential pressure acting 
through stainless steel mercury pots. The 
device is also equipped with a_ safety 
elbow which protects the instrument in 
the event that the differential exceeds 
the range of the instrument. 


\ feature of this device is that it can 
be easily converted from one differential 
range to another. Furthermore it can be 
easily set from the outside of the case 
by simply turning a knurled thumb nut. 
The instrument operates any size dia- 
phragm control valves from = %%-in. in 
size on up. Working parts are machined 
of Nirosta KA2 stainless steel. The op- 
erating mechanism is enclosed in a light, 
strong Duralumin case which is corro 
sion-resistant. 


Photoelectric Relay 
Weston Electrical Instrument Corp. 


NTENDED fer smoke detection, 

counting, or other industrial control of 

process or production, this relay claims 
the distinctive feature of not requiring 
the use of an amplifier. 

The equipment consists of a light 
source, a Photronic cell with mounting 
base, and a relay cabinet containing the 
necessary relays for controlling circuits 
of either LOO or 1000 watts at 110 volts. 
The power relay for 1000 watts may be 
made multi contact with interlocking or 
lock-in circuit arrangements. 
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6 VOLT COUNTER LINE 
SPOTLIGHT OR CONTROL WOV, BOCYC 
AC. 
PHOTRONIC CELL 


WITHU.X, SOCKET 


The light source is of the spot-light 
type employing a 21 candle power 6 
volt automobile headlight bulb. This can 
be replaced by a 32 or 50 candle power 
bulb if a more powerful beam is re- 
quired. It has a focusing adjustment for 
concentrating the light on the Photronic 
Cell. 


Process Cycle Controller 
The Bristol Company 


ESIGN of this company’s earlier 
single-cam process controller has 
been advanced to provide four and 
six-cam controllers. It is consequently 
possible to provide complete automatic 
control of a process which has as many 


as 6 independent operations 
which the various operations 
lapping or intermittent throug 
cycle. It is further possible to 
more than one of these instru 
a process and thus increase thx 
of operations which can be cont; 
8, or 12, or more. 

Where it is desired to change t 
tion of the cycle, as for exampli 
ducing different grades of a pri 
the same process, a two speed « 
is provided (illustrated). This de ( 
be adjusted by properly setting | , 
brated dial. 

These instruments find appli: 
all process industries, particu! 
food and rubber industries. Coo) te 
with suitable control functioning 
ment, they regulate, to the desired ¥ 
quence and duration, temperature, yy 
sure, flow, ete. 


New A.C. and D.C. Drum 


Controllers 
Cutler-Hammer, Inc. 


HIS new line of a.c. and acros, 
the-line type reversing drum cont) 


lers are designed for monorail |yois! 
auxiliary machine tool motors and | 


miscellaneous applications. They are 1 
in two or three pole types; with r 
or rope lever operating mechanism: s¢ 
centering or non-self-centering mec! 
ism; and with or without either 1 
line limit switch protection or pilot 
cuit interlocks. 

Construction features include: sn 
and compact design; light weight, es 
removed, non-stubbing contact fing 
slot type mounting holes; easy to char 
from self-centering to non-self-centeri: 
and shaft extension of six inches beyo 
both ends of drum when rope lever dr 
is furnished. 

The types which have pilot circuit 
terlocks can be used as a reversing swili 
in conjunction with a separate auton 
starter or as a magnetic contactor 


provide limit switch selection in cithe: 


direction or magnetic main line fe 

The illustration shows: At top, 
X, 3 pole, with rope lever, without inte: 
locks; at left, type V3, 3 pole, with : 
dial lever, without interlocks; at rig! 
tvpe XP, 3 pole, with radial leve: 
pilot circuit interlocks. 
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Adjustable Orifice 
Bailey Meter Company 


fluid meter installations where it 
iesirable to obtain accurate meas- 
ments over a wide range of capac- 
his adjustable orifice has been de- 


a It is particularly suitable for 
vce with meters measuring gas or low 
jon ire heating steam, since on these 
‘ervices the desired capacity is often de- 


pendent upon the season. 


| 
| 


As illustrated by the figure the ad- 
justable orifice consists of a flanged 
body with integral meter connection. [t 
can be readily installed in a steam, water 
or gas line and connected to any differ- 
ential head type of fluid meter. The ad- 
justable orifice functions similarly to the 
commonly-used fixed type of Bailey seg- 
mental orifice. A micrometer adjusting 
screw permits setting the height of the 
gate segment within .001 inch. When it 
is advisable to change the capacity of 
the meter, it is simply necessary to set 
the micrometer screw at the reading cor- 
responding to the desired maximum 
capacity, as obtained from curve sheets 
furnished with the orifice. 

The adjustable orifice permits chang- 
ing the maximum capacity of the meter 
as much as 40 to 1 and consequently is 
equivalent to a multitude of fixed ori- 
fices. The change may be made in a few 
minutes’ time without disrupting meter 
operation or diverting the flow through 
a bypass line. 


Weir Meters 
Vulcan Copper & Supply Co. 


HE FLOW of liquids to and from 

distillation and similar equipment is 

measured readily with visual weirs 
and orifice meters. While these liquid 
streams are usually under atmospheric 
pressure at the point of measurement, 
with proper venting arrangements for 
connection to the air or vapor space of 
the liquid processing equipment, the V 
notch meter shown may be used with 
either pressure or vacuum. This line of 
V-notch meters, in two body sizes, are 
furnished with readily interchangeable 
plates. The smaller size body takes plates 
having maximum capacities of 200, to 
2,000 gallons per hour, while the larger 
size has standard plates with maximum 
capacities of 2,000 to 5,000 gallons per 
hour. 

The body consists of a long box or 
calming section designed to allow. the 
liquid to present a mirror smooth sur 
face before flowing through the weir. In 
front of the weir plate is a section with 
glass plate and discharge pipe. The \ 
notch is accurately machined in a quar 
ter inch plate to a knife edge, and ma 
chine graduated on both sides to permit 
accurate reading. An external gage glass 
with seale facilitates the reading of 
liquid level. 


These meters are furnished regularly 
in copper, bronze or aluminum and are 
also available in other corrosion resistant 
materials. Each weir is individually cali 
brated at from 20 to 30 points, and the 
calibration chart is supplied with the 
meter. 


Precision Pressure 
Controller 
Mason Regulator Co. 
RINCIPAL feature claimed for this 


new pressure regulator is that it af 

fords a straight line control fune 
tion. That is, for every increment. of 
movement of the control element there 
is a definite and uniform increment of 
movement of the diaphragm control 
valve. 

One of the novel improvements in this 
controller is a device which makes the 
control readily adjustable to any par 
ticular process, This device, called a rota 
port synchronizer, can be quickly turned 
to give any desired degree of control 
sensitivity 

The operating principle in the case 
where a constant back pressure is to be 
maintained, can be followed from the 
diagram 

The operating air or gas supply from 
(1) passes through reducing valve (2) 
(which is set for 15 Ibs.) into reservoir 
(3). If the pressure in (3) tends to ex 
ceed 15 Ibs., safety relief valve (4) opens 
and permits the excess pressure to 
escape. Pressure in (3) passes down 
pipe (6) through a fixed orifice (7) and 
out through orifice (8). 

The back pressure (9) which is being 
controlled is transmitted through (10) 
into helical tube (11). As this back pres 
sure increases it tends to unwind (11); 
this in turn moves the “cleaver” type 
arm (12) across orifice (8). As (12) 
gradually closes (8) to position shown 
by the dotted cleaver arm, this causes 
the pressure in (13) to build up, since a 
constant amount of air or gas is being 
supplied through (7). 

Increasing pressure in (13) forces 
valve (15) closed; and valve (14) open, 
allowing pressure from (6) to enter 
chamber (16), flow through (17) and 
equalize the pressure in (16) and (18) 
\s soon as the pressure in (16) balances 
pressure in (13), valve (14) closes and 
prevents pressure in (16) increasing any 
more. ‘This same pressure in (17) is indi 
cated by gage (19) and exerts a down 
ward force on control valve diaphragm 
(20). This force opens valve (21) and 
permits the excess pressure in (9) to 
escape the control valve. 

When the back pre 


sure in (9) decreases, the 


Diagrammatic Sketch of helical tube (11) con 
Operating Principle of tracts. This moves arm 
Mason Pressure (12) so as to open ori 
Recording Controller fice (8). Pressure in (13 


now partially bleeds out 
permitting the pressure in 
(18) to overbalance (13) 
and open valve (15) 
which allows the pres 
sure in (17), that actu 
ates diaphragm (20), to 
drop until it again bal 
ances the pressure in 
(13). This causes valve 
21 plug (21) to close or 
partially close again. This 
operating cycle is con 
tinuous so as to main 
‘if tain either an exact back 
pressure or reduced pres 


sure as required. 
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Direct-Reading Ebul- 
liometer 
C. J. Tagliabue Mfg. Co. 


HIS instrument gives a direct read- 

ing of the alcohol content of a liquid, 

without reference to charts or tables. 
The principle, based on the change of 
boiling point with the change in alco- 
holic content, is old. The distinctive nov- 
elty of this device is that both the water 
and the liquid under test are subjected 
to boiling point temperatures simultane 
ously. 

This eliminates duplication of opera- 
tions in boiling both liquids separately. 
But far more important is that, by tak- 
ing both boiling points simultaneously, 
no corrections need be applied to the 
readings, because any variation in tem- 
perature or pressure affects both liquids 
alike. 


In operation a movable seale on the 
test-liquid thermometer is clamped with 
its zero at the boiling point of the water, 
as read from the water thermometer. 
The reading on the sliding scale from 
zero to the mark which comes alongside 
the top of the mercury in the test liquid 
thermometer is the value of the test 
liquid’s alcoholic content. 
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Gas Leak Tester for 


Vacuum Tubes 
Lepel High Frequency Laboratories 


OQ DETECT gas leaks in vacuum 

tubes and incandescent lamp bulbs, 

the gas in the bulb is excited into 
glowing by radio frequency currents. 
This tester is a quenched gap type gen- 
erator of such currents, or short wave 
electrical oscillations. 
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Lepe! Sher? Wave Oscillator 


It consists of a 60 cycle step-up trans- 
former, two common” lever adjustable 
tungsten gaps, two mica condensers, a 
high frequency transformer, and the nec- 
essary switching and housing mechanism. 


Telescope Mountir.; 
Baldwin Southwark Cor; 
HE TELESCOPE mountin, 


below is an excellent illust) n of 
the fine machine work possi! the 
manufacture of even huge-sized tr 
ments. 
The accuracy attained in the 1 f 


ture of this telescope mounting | 
be illustrated by certain final , re 
ments which were made when the cc 
bly was completed. The shaft shy 
mounted in the bearings and rot 
measurement was taken with 
cator head having graduati 
1/10,000 in. Repeated measurements jp. 
dicated that the eccentricity of this poly; 
axis did not exceed a quarter of on, 
these divisions. The angle of the pola; 
axis with the finished face of ¢ 
casting was accurate to speci! 


within less than 10 seconds of 4 the 
limit of sensitivity of the measuring ¢ 
vice. The allowed tolerance was 30) & 


onds of arc. 

The alignment of such parts as 
shell tube, mirror support plat 
trunnion ring had to be completed 
an accuracy so great that the moti 
the telescope during operation would ; 
cause a movement of the image. 

There are novel features in connectioy 
with the telescope itself which are 
great interest. This telescope, of 
Ritchey Chretien reflecting type, 
built for the Naval Observatory. It 
two optical mirrors, both of. silvered 
glass. The large mirror, of 40 in. aper 
ture, is concave, the small mirror, of | 
in. aperture, is convex. The combi: 
of the two mirrors gives a focal lengt 
of the telescope of 22 ft. 8 in. Both mir 
rors are being made of low-expansi 
glass (similar to “Pyrex”), designed by 
the celebrated Saint Gobain Glass Co 
pany, of Paris. 

This telescope is designed primari 


for celestial photography, but is. suit 
able, also, for the finest visual and sp: 


troscopic observations. 


i 
ey 
i | = 
* 
j 
il 
| 


Portable CO: Meters 


Defender Automatic Regulator Co. 


instruments are provided in 

woth indicating and recording forms. 

\ feature emphasized about these 
COQ» meters is that a motor is used only 
to pump the gas under test into the 
meter, there being no motor involved in 
the operation of the meter. 
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CAUSTIC POTASH LEVEL FROM TOP 


A 
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The principle of operation, which, it is 
claimed makes the instrument free from 
variations in the flow of the gas to be 
tested, follows: Inlet gas is drawn from 
the boiler by a separate unit and forced 
into the analyzing part of the recorder 
at (48) to pass down through bottle C 
which is filled with dry lump calcium 
chloride. This absorbs the moisture out 
of the gas which then flows through pipe 
E into the chamber below plate B and 
passes out through a rear hole in the 
plate and escapes. 

\s the gas passes over the porous 
plate W a portion of its diffuses through 
into chamber A, where its CO2 content 


is absorbed by the liquid KOH (caustic 
potash) in that chamber. This creates a 


partial vacuum above the liquid KOH 
level in chamber A, which causes the in- 


verted sealed bell float I. to change its 
level in tank K, moving pen arm O. 

The bell float L. is suspended on two 
needle point bearings Z and the float is 
balanced with weight M while all adjust 
ments for making the pen arm read high 
er or lower are made with the pendulum 
weight N. This is for calibrating the 
instrument to read directly in COz con 
tent and this adjustment must be made 
by using a hand Orsat to test the flue 
gas while the unit is in operation. 

The circular groove X which is ma 
chined on the inside of the steel top Y 
is for filling with white parafine so as to 
prevent the KOH from creeping up and 
getting on the porous plate W. 


Explosion-Proof Motor 
Starter 
The Electric Controller & Mfg. Co. 


SSENTIALLY this starter is an 

oil-immersed across-the-line switeh 

operated through relays by a dis 
tant push button, and enclosed in an ex 
plosion-proof case. It is designed for 
controlling a. ¢. standard squirrel cage 
motors up to 10 h. p., or double squirrel 
cage types up to 20 h. p. The parts are 
all mounted on a slate chassis, which is 
easily removable from the tank. For low 
voltage, either automatic release or auto 
matic protection can be provided. Auto 
matic over-load protection is provided by 
the breaking of the switch-coil circuit 
when a wire over-load element lengthens 
due to heating. The overload device 
therefore operates on low prolonged over- 
loads or in large, quick overloads. 


Salt Spray Corrosion-Test 
Chamber 


American Instrument Co., Inc. 
IFFERENT heats of the same cor 
rosion-resisting metal supplied to 
the Navy have been found to vary 

greatly in their ability to withstand cor 
rosion. ‘The requirement has therefore 
been made that all material of this kind 
pass a specified salt-spray test before 
acceptance, 

The test requires exposing a prepared 
specimen of the material the test 
chamber illustrated here to a salt-spray 
at no more than 5 Ibs./sq. in. pressure, 
using a 4% sea-salt solution for LOO con 
tinuous hours 

The box is thoroughly water-proofed 
inside and outside with two coats of 
asphaltum paint. The cover of the box 
consists of a plate of %s-in. thick trans 
parent glass held down securely on a soft 
rubber gasket by 12 clamps which are 
tightened down with thumb serews. In 
side the chamber is a 5/16-in. thick glass 
baffle which prevents the spray from 
striking directly onto the test specimens 
Notches are cut in the side of the box 
for the purpose of permitting rods to be 
set in place from which test specimens 
may be suspended. ‘Two wooden shelves 
which have been boiled in paraffine are 
supplied with the box to hold shapes 
which may not be suspended conveniently. 
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Improved Push Button 
Lincoln Electric Co. 


FEATURE of this push button 

switch, which is an improved 

model of this company’s earlier 
one, is that the start button is inside of 
the stop button, as shown in the accom- 
panying photograph. The stop button 
can be operated from any angle by mere- 
ly striking the front of the control box 
with the flat of the hand, but the start 
button must be operated with the finger. 
With the new push button, the stop but- 
ton can be locked in the off position by 
pushing it in and twisting it to the right. 
Heavy springs prevent accidental opera- 
tion of either button when not locked. 


It is claimed the button will handle the 
heaviest control circuits up to 600 volts 
ac. or d.c. because the contact opening 
is larger than usual. This is because the 
contacts use extra heavy double break 
solid copper contacts which have a posi- 
tive wiping action. Contacts are enclosed 
in a dustproof, cold moulded asbestos 
case. 


Direct Reading Illumi- 
nometer 
Weston Electrical Instrument Corp. 


ITH this new instrument, one 
reads illumination intensities 
with the same ease and facility 
as reading ammeters and voltmeters. It 
consists of an indicating instrument and 
a light target assembled in a portable 
case. The light target is on the end of a 
flexible cord so that it may be placed in 
any position. This light target or search- 
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ing unit has two Photronic Cell units 
which convert light energy directly into 
electrical energy without the use of bat- 
teries or other auxiliary voltage. It is 
claimed they maintain constant output 
over long periods of time and there is 
no dark current. The output from the 
Photronic Cell units is considerable, 
allowing the use of a rugged portable in- 
strument calibrated directly in  foot- 
candles. 

There are three ranges on the instru- 
ment, namely 10, 50 and 250 foot-candles. 
A range changing switch is provided for 
the selection of the desired scale. Other 
combinations of ranges are being added 
to the line and will be available shortly. 
The light target may be placed at a dis- 
tance from the observer so that shadows 
and lights reflecting from light clothing 
will not cause errors in readings. Light 
may be read from all angles and the 
light target may be placed in relatively 
inaccessible places, in show cases, win- 
dows, ete. The absorption of light by 
painted walls, screens, etc., can be meas- 
ured directly by turning the light target 
so that it faces the surface. 


Tri-Dimensional Vibroc 
Vibration Specialty Co 


HE Vibrograph is a form o 

graph which indicates and 

components of vibration si 
ously in a vertical and two horiy 
The instrument com); 
heavy cubic mass suspended in 
by a system of springs and n 
indicating and recording relatiy, 
between the mass and the frany 
any vibrating 


rections. 


placed upon 
frame vibrates with the body 
mass due to its inertia tends to 
at rest. 

Relative motions between the <s 
ed mass and the frame result ir 
tation of three spindles (4), (5) 
which carry mirrors which reflect 
of a lamp filament upon a screen 


tographic film. The light beam from 


mirror therefore traces on. the 
curve of one component of vibrat 
To secure a timi 


ord on the film 


mirror (12) is 1 
stationary on thi 
in such a manner t! 
light is reflected 
photographic film 
ted (13) 
a small synchronot 
tor (14) 


intercepts 


disc driy 


that a record is m 
intervals of 1 


minute. Thus a 


record is 
form of a success 


small dots alongsi 
the record of vibr 

Many and varie 
of the 


gest themselves. | 


vibrograph 


the magnitude and 
acter of vibration « 
starting or while « 
ing load may be 


4-Way Valves 


Vickers, Inc. 

HESE 4-way valves for machine 
tools and other hydraulically oper- 
ated equipment have as a distinctive 
feature operation by hydraulic balance. 
This is claimed to make it impossible for 
them to bind due to pressure, and to 
assure more sensitive operation. There 
are three types of these 4-way valves: 
A latch controlled valve, which makes 
one complete cycle and then stops; it is 
particularly adapted to press operations, 
hydraulically operated furnace installa- 
tions, etc. Operator manually starts ma- 
chine in one direction; at end of stroke 
a stop trips latch and allows internal 
spring to shift valve to reverse position. 


When end of return is reached, 
is stopped by the valve. 

A pilot operated 4-way valve, 
manual and mechanical pilot valves 
provides remote control without ¢! 
of levers, links, etc., and can be 
out of sight or wherever most conv: 
It has simple external adjustment! 
controlling reversing speed—this 
is used to eliminate shock from 
moving tables. 

The third 4-way valve is manua 
erated. These valves are provid 
pressures up to 2000 lbs./in.? 
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ABSTRACTS 


Abstracts on instruments and devices for measurement, 
inspection and control. 


INSTRUMENTS ABSTRACTS, incorporated in INSTRU- 
MENTS, is the most complete review on the subjects of 
measurement and control. 

Abstractors cover over 500 domestic and foreign publica- 

ns 
“pen receipt of the abstracts they are checked against 
permanent files to avoid duplication and after being rewrit- 
ten to conform to our style they are classified. 

Oftentimes an abstract can fit under two or even more 
sections. In that case we decide who will be most interested 
in the article, and include it under that field of reader in- 
terest. It is our aim to so arrange the abstracts that a per- 
son interested, for example, in viscosity, will keep in touch 
with all the important articles in his fleld if he reads only 
section 2.10. For instance, an article on “Vacuum Tube 
Means of Measuring Viscosity” appears under 2.10—under 
“Measurement and Control of Physical Properties—viscos- 
ity,” although it would also fit under section (5.4)—"Elec- 
tronic Devices and their Applications.” 

An improvement we hope to make in the Abstracts Section 
in the near future is the cross-indexing of articles which fit 
under several sections. We suggest glancing through the 
whole Abstract Section. This takes but a short time, and 
the time so taken will be found very profitably spent. 

The classification number at the end of each abstract will 
be of assistance in mounting them on file cards. 

Negative print photostats of the original articles abstract- 
ed can be obtained at 35 cents per page plus 10 cents for 
mailing. The remittance should accompany the order. 


CLASSIFICATIONS 
(By Fields of Reader Interest) 


MEASUREMENT TECHNOLOGY (1) 

This section includes all matters concerning the art and 
science of measurement as follows: 

Measurement Theory (1.1) 

Under this heading will be included: definitions, precision 
of measurements, systems of units, and dimensional 
analysis. 

Measurement Practice (1.2) 

Covers Calibration and Standardization. 

Calculation (1.3) 

This does not include computation for instrument design, 
but covers calculations as a mode of measurement. 
MEASUREMENT and CONTROL (2) 

This section is devoted to those general measurement 
practices and control applications that are not confined to 
any one industry or branch of engineering. Thus tempera- 
ture measurement and control, being of as much importance 
in chemical as in metallurgical processes, is a general field 
of interest to all industries and all branches of engineering. 
Length, Angle, and Area, Including Surveying (2.01) 

Time, Speed, and Acceleration (2.02) 

Weight, Density, and Specific Gravity (2.03) 

Pressure and Vacuum (2.04) 

Flow and Volume (2.05) 

Temperature (2.06) 

Heat and Combustion (2.07) 

Humidity and Moisture (2.08) 

Power, Work, and Output (2.09) 

Physical Properties, (Viscosity, hardness, elasticity, plas- 
ticity, surface tension, etc.) (2.10) 

TESTING and INSPECTION (3) 

Physical Testing and Inspection (including strength tests, 
bending, magnetic analysis, X-ray inspection, and other 
engineering test or inspection methods.) (3.1) 

Production Testing and Inspection (This includes methods 
of testing and inspection for setting up production stand- 
ards, grading, gaging, maintaining quality, etc.) (3.2) 

Maintenance Testing and Inspection (Included here will be 
matters concerning standards and methods for con- 
trolling performance or service of equipment. Exampie— 
The problem of controlling long phone lines to give 
quality sound transmission would be included here.) (3.3) 

ELECTRICITY and MAGNETISM (4) 

Electrical Properties, Tests, Measurements, and Measuring 
Instruments (4.1) 

Electrical Measuring Devices and Applications (4.2) 

Magnetic Measurements (4.3) 

Magnetic Properties, Materials, and their Applications (4.4) 

ELECTRONICS and RADIO (5) 

Radio Measurements (5.1) 

Applications of Radio to Measurement and Control (5.2) 

Photo-electric Measurements, Devices and Applications (in- 
cluding television) (5.3) 

Electronic Measurements, Tubes, Devices, and their Appli- 
cations (Under this heading would be included thermionic 
tubes, grid-glow tubes, thyratrons, neon discharge tubes, 
cathode-ray tubes, etc.) (5.4) 

ACOUSTICS and VIBRATIONS (6) 

Sound, Vibration, Phenomena and Measurements (6.1) 

Soand and Vibration Devices or Applications (6.2) 

LIGHT, OPTICS, and RAYS (7) 

Light—General Measurements and Optical Applications (7.1) 

Color Analysis, Coior Matching (7.2) 

Photometry (7.3) 


Polarimetry (7.4) (Continued on page A18) 
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In this new unit Ellison Pointer Draft Gage, 
Dial Type, the readings are grouped in two 
2-pointer, one 2-pointer and one 3-pointer, or 


in two 3-pointer elements in one casing sur- 


face or panel mounting. The cut shows two 


2-pointer gages for furnace and 
surface mounting. 


Made by an engineering org 


uptake drafts, 


anization 


of draft gage designers and builders 


Ellison Draft Gage Company 


214 WEST KINZIE STREET 


CHICAGO 


Electrical 


Measuring Instruments 


for Precise Determinations 


Improved Feussner Potentiometer 


Multiplier 


Standard Cell Comparing Potentiometer 
Modified Mueller Temperature Bridge 


Thermometer Commutator 


Platinum Resistance Thermometers 


Kelvin Double Bridge (illustrated) 


Per Cent Bridge 
Standard Cells 


THE EPPLEY LABORATORY, INC 


SCIENTIFIC INSTE MENT 


NEWPORT, 
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MEASUREMENT & CONTROL (2) 


Weight, Density & Specific Gravity (2.03) 


The Direct Buoyancy Method and the Density of Molten 
Metals, Especially of Iron Alloys at Temperatures up to 
1600° ©, (Leber die direkte Auftriebesemthode und die 
Dichte schmetzfiissiger Metalile, insbesondere von Eisen- 
legierungen bei Temperaturen bis 1600° ©.) Wivawskt. 
Doctor's Thesis. Published by Leo Voss, Leipzig, 1930, 16 pages. 

The density of materials, especially of metals in the liquid 
State, can be very exactly determined by measuring the 
buoyaney of another material, such as a ceramic body, in it. 
Certain precautions must be observed and the vessel con- 
taining the molten metal must be so arranged that it can 
be evacuated in order to eliminate errors by gases rising 
from the melt. The apparatus built for this investigation is 
described and the theory of the measurement briefly de- 
veloped. Determinations have been made for tin, copper and 
copper-tin alloys, iron and steel in liquid state with a car- 
bon content from 0.0 to 4.2% and, in addition, the cubic ex- 
pansions of refractory materials are given. The volume of 
Fe-C alloys is found smaller than that computed from the 
law of mixtures which seems to point to the existence of a 
compound FeCs, in the liquid state. Silicon increased the 
specific volume of liquid Fe-C alloys by 0.0010 cem.3/g. for a 
Si addition of 1%. Ha. (2.03) 

New Norfolk and Western Railway Master Seale. Scale 
Journal, Vol, 18, Nov., 1931, pages 3, 4, 5, 9. 

This scale is used to calibrate test weight cars, it has a 
capacity of 150,000 Ibs. The construction is described in de- 
tail and tables given showing the materials used, the stresses 
set up in the different parts, and the chemical and physical 
properties of the materials. The applicable tolerances are 
0.5 lb. up to 100 lbs. represented value, 2.0 lbs. up to 1,000 
Ibs., and 10 lbs. up to 10,000 Ibs. Ha. (2.03) 


Automatic wee Utilizes New Device. R. E. Bear, Elec- 
trical West, Nov. 1, 1931, page 230. 

Automatic weighing in the asphalt paving plant of the 
Standard Boiler and Steel Works, Los Angeles, is made pos- 
sible by the use of the G. E. thrustor. This device combines 
the straight-line motion of a solenoid with the comparatively 
low inrush current and power requirements of a fractional 
horse-power motor. As a part of the automatic weighing 
machine, the thrustors control the gates of the aggregate 
hoppers. Each is actuated by adjustable contacts mounted 
on the dial of a standard springless scale. Operator adjusts 
contacts so that each thrustor in sequence holds its respec- 
tive bin gate open for a length of time determined by the 
setting, each amount of aggregate thus weighed automatical- 
ly totaled to a predetermined value. MS (2.03) 


Temperature (2.06) 


The Use of Thermo-Couples at High Temperatures. (Ueber 
die Verwendung von Thermoelementen in hohen Tempera- 
turen.) A. Scuueze. Zeitschrift Verein deutscher Ingenicure, Vol. 75, 
June 6, 1931. p. 731-733 

A few recent thermo-couples are described of which the 
Heraeus couple “32/40” consists of an alloy of gold, pal- 
ladium and some platinum against a platinum alloy and has 
over a range of from 0° to 1200° C, a considerably higher 
(about 5 times) EMF than the Le Chatelier element of plat- 
inum-platinum-rhodium, but its proportionality is poor. 
Another couple of Nickel-Nickelsteel can be used up to 
1100° © and one of nickel-carbon up to 1200°; the EMF of 
both is about half of the constantan-ion couple which, how- 
ever, is good only up to 900° C. For very high temperatures 
above the melting point of platinum a couple of pure tung- 
sten and 75° W with 25°% Mo has been made which is good 
for 3000° C; this couple, however, reverses its direction of 
EMF at about 1200° C, At 500 to 700 volt it has 1.0 mv. and 
at 3000 6 mV. Ha. (2.06) 


Measurement and Control of Temperature in the Harden- 
ing Shop. (Temperaturmessung und-regelung in der Har- 
terei.) A. GrunwaLp, Feinmechanik und Prazision. Vol. 39, Oct. 1, 
1931, pages 151-156, Nov. 1, pages 179-183. 

The importance of exact temperature measurement and 
temperature control particularly in the hardening process 
is pointed out; the hardening heat must not exceed the ab- 
solutely necessary, it must last a certain time and only long 
enough for all parts to have assumed uniform heat. Tem- 
pering must be carried out at a certain temperature best 
suited for the particular steel. If these precautions are not 
observed, hardening cracks occur, the steel is overheated 
and is burnt, or an upsetting effect takes place. The instru- 
ment for the supervision of this process, radiation pyrom- 
eters, thermocouples, resistance cearemenuatera, and their 
accessories are thoroughly treated, their principles ex- 
plained and connections illustrated. Ha. (2.06) 


TESTING & INSPECTION (3) 


Production Testing & Inspection (3.2) 


A Study of Comparative Results for Lea, Single Thread, 
and Ballistic Tests on Yarns from Standard Indian Cottons. 
A. J. Turner anp V. VENKATARAMAN. Journal of Textile Institute 
Transactions, Vol. 22, April 1931, p. T197-T223. 

The three methods of testing are explained and compared 
by placing the staple cottons of each season in their order 
of rank according to each test. It is found that all the tests 
agree fairly well together but whereas the differences be- 
tween the lea strength and single thread strength results 
are negligible, the difference between the ballistic strength 
results and those of the other tests are more serious. The 
ballistic test is recommended for a much more extended ex- 
amination. Ha. (3.2) 

A New Dynamic Wheel-Balancing Machine. (Eine neue 
dynamische Radausnoucht Maschine.) D. Hormann. Anutomo- 
biltechnische Zeitschrift, Vol. 34, May 20, 1931, p. 335-337. 

Describes an arrangement which permits detecting in a 
rotating mass of 40 ke. an unbalance of 1 g; the machine is 
built by the Hessische Maschineufabrik Robert Kunze, 
Darmstadt. Ha. (3.2) 
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Correction for Gear Tooth Calipers. Ty; 
American Machinist, Vol. 74, April 9, 1931, pages 573-57 
Gives formula and tables for rapid calculation of 
tion necessary when measuring gear teeth with ca 
RH 

Accuracy in Gear Gaging. J. A. Potter. American 
Vol. 74, Feb. 19, 1931, pages 325-327. 

Describes and illustrates in detail a micrometer 
of gaging spur, helical, and level gears. Many gag , 
compare tooth profiles while this method based on tr 
form measures any variation from this standard. RH 


ELECTRICITY & MAGNETISM (4) 


Electrical Properties, Tests, Measurements & Measurir 
Instruments (4.1) 


Astatic Precision Instruments. (Astatische  Priivisions 
Instrumente.) P. Wiessner & P. M. PFLieR. Siemens-Z 
Vol. 11, Oct. 1931, pages 444-448. 

In the use of precision instruments for electric n 
ments exterior fields which may superimpose thems: 
the field of the instrument itself can destroy enti 
value of the high accuracy of the precision instrun ' 
is discussed how such exterior influences can be kept jin 
proper limits by suitable screens and strong fields t 
instrument, and especially by the arrangement of an t 
magnetic system, The letter arrangement as made 
Siemens & Halske A. G. is described in detail. H { 

A Resistance for the Measurement of Very High Voltages, 
(La realisation dune resistance pour les mesures en (rey 
haute tension.) P. pe La Gorce. Revue Générale de IE! té 
Vol 29, March 14, 1931, pages 427-428. 

The arrangement of a wire of 0.1 mm. is described 
permits measurements at very high voltages witho 
disturbing capacity effect and great phase differe: | 
tween voltage and current. Ha (4 

Mirror Galvanometer. (Spiegeligalvanometer.) 
nische Zeitschrift, Vol. 52, Oct. 22, 1931, page 1337. 

A description of a portable instrument for demonstritions 
made by Gebr. Ruhstrat, Goettingen; the plane-paralle! » 
ror has a diameter of 14 mm, Distinct readings can hb: 
on a screen at a distance of even 10 m., Ha | 

Construction of the Equivalent Resistance of Paralle! Re- 
sistaunces. (Konstruktion des Ersatzwiderstandes 
gxeschalteter Widerstiinde.) Herrsert Kinp.  Elektrotec! 
Zeitschrift, Vol. 52, April 9, 1931, pages 477-478. 

Describes a simple geometrical method with comps nd 
ruler for the determination of tHe equivalent resistanc 
parallel vectors of the same and of opposite directior nd 
of any kind of direction of vectors. Ha (4.1) 

Measurement of Dielectric Losses for Three-Phase (ur- 
rent. (Messung dielektrischer Verluste bei Dreistrom.) 
K. PotTrHorr. *ktrotechnische Zeitschrift, Vol. 52, April 9, 19 
pages 474-47 

Thveo-phase dielectric losses are measured by ins: 
the primary coils of inductances in the leads from the f 
ing transformer to the cable to be examined. The current 
the primary coils induces in the secondary coils, conn 
to ground, voltages which have a phase difference 
against the primary current and are proportional to 
primary current. These voltages are used for various bride: 
connections. It is proven that a so-called M-connect 
correct and the application of this connection for the ! 
urement of the losses in a three-phase cable is desc! i 
H (4.1) 

Electric Meters with Mercury. (Les compteurs stectriques 
a mercure.) V. Neveux. L’Industrie Electrique, Vol. 40, 1931, pag 
253-261. 

The meters of Ferranti Co., Chamberlain & Hookham, © 
and Sangamo Co. are desc ribed in detail. | 

Method for Measuring Electric Power. (Methode de mesure 
de Venergie électrique.) N. Koppert. L’Industrie Electrique, \ 
40, Jan. 10, 1931, pages 14-15 

A standard metre is describe d which has a terminal ar- 
rangement so that active and reactive power can be i 
provided the three phases are equally loaded. Ha (4.1) 

The “Tonic Wind” Voltmeter. The Electrical Review, Vol. 10s 
May 1, 1931, page 771. 

From the electric field of a highly charged point electrons 
are emitted which in their movement collide wit! My 
charged molecules of the air, thus imparting to the 
velocity and causing in effect, a “wind.” This effect was in- 
vestigated, it has a cooling action on a wire enclosing 
charged point. When the wire is made part of a bridge t! 
out-of-balance voltage gives a measure of the field strens 
and the high voltage. Indoor and outdoor forms of suc! 
cision instruments for testing and X-ray apparatus hiv 
been developed. Ha (4.1) 

Measuring Condenser with Linear Capacity from PE:vact 
Zero Upwards. (Messkondensator mit einer von exakt Null 
linear ansteigenden Kapazitat.) K. KunHimMann. Archiv Elektr 
technik, Vol. 25, Oct. 12, 1931, pages 666-668. 

The total capacity of this condenser is separated in tw 
parts in such manner that one pole is common to bot! 
capacities while the second can be covered by a mo\ 
auxiliary pole of equal potential to such an extent th: 
free, not covered, part of the second pole can be brous 
down to exact zero. The dielectric is air, but also oth 
materials may be used. Ha (4.1) 

Measuring Ionization Currents and High Resistances. 
Irvine J. Saxt. Electronics, Vol. 3, Aug. 1931, pages 

“or determining the proper dosage of X-ray irrad ! 
for therapeutical purposes an instrument, the “Meka ! 
has been developed. It consists in principle of an ioniz:tio 
chamber connected across a condenser, and an indu 
with two windings. If a certain ionization current 
through the chamber it opens a sensitive relay and t! 
turn interrupts the current in one winding of the induct é 


thus inducing a current in the other winding which cl res 
the condenser up again and closes the relay. This cy re- 
peats itself. The Mekapion can also be used as a rec: ng 


instrument, the current for its operation is about 2 mi 
peres. If, instead of the monization chamber, an insu! g 
material is used, high resistances can be measured rane nse 
from 1x109 to 12x1018 ohms. Ha (4.1) 
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The Measurement of Direct Currents of Great Intensity. 
(La mesure des courants continu de forte intensité.) P. 
Gonnarp. Kevue Générale de L’Electricité, Vol. 29, March 21, 1931, 
pages 457-463 

An iron circuit with an armature connected to a measur- 
ing instrument is placed around the conductor carrying the 
intense current; the iron is excited from an outside source 
and the fluctuations in the conductor provide an excitation 
of an inverse direction so that the galvanometer indicates 
the differences only of the E. M. F.’s produced by the fixed 
and variable excitations. The errors, compensation and meth- 
ods of calibration are described in detail. Ha (4.1) 

Watthourmeters. E. Fawssett, The Electrical Review, Vol. 108, 
June 19, 1931, pages 1043-1044. 

A comparison is made of the latest induction watt-hour 
meters with those of a few years ago. While no principle 
change can be stated there has been distinct progress in 
detail and performance. Synthetic stones are now preferably 
used for supporting the rotor; a magnetic suspension of the 
rotor has not yet found a practical solution. Ha (4.1) 

A Capillary Electrometer of Improved Design. A. S. GILson, 
Jr. Review Scientific Instruments, Vol. 2, June 1931, pages 329- 
331 

Describes in detail a vibration-free capillary electrometer 
which is very satisfactorily used as a null-instrument as 
well as for continuous photographic recording. Ha (4.1) 

The Measurement of High Direct and Alternating Voltages. 
(Messen hoher Gleich -und Wechselspannungen.) H. GRUENE- 
waLp. Zeitschrift Verein Deutscher Ingenieure, Vol. 75, Nov. 28, 
1931, pages 1449-1454 

The various conditions under which amplitude and ef- 
fective values of voltage have to be measured are met to- 
day by three groups of instruments: 1, instruments for 
which the high voltage is transformed to suitably low value; 
2, instuments indicating the high voltage directly, and 3, 
devices for recording of the curve of high voltages and such 
which permit deriving kind and magnitude of voltage from 
the records. The first group comprises potential transform- 
ers and potential dividers, resistance and capacitive dividers. 
For the direct measurement, spark gaps and electrostatic 
instruments are employed; also the “electric wind” for very 
high voltages has been used. The recording instruments are 
the Reydonometer (with records in Lichtenberg’s figures) 
and oscillographs; also piezo-electric properties have been 
used, Descriptions and illustrations of several instruments 
are given: 26 references are cited, Ha (4.1) 

A New Type of Bridge Balance Indicator. F. T. McNamara. 
Revi Scientific Instruments, Vol. 2, June 1931, pages 343-347. 

An ‘arrangement with a thermionic tube current detector 
is described which is modified so as to be useful also for 
very small currents. Ha (4.1) 

Surge Voltage Measurements with the Klydonograph in 
German High-Voltage Systems. (Ueberspannungsmessungen 
nit den Klydonographen in deutschen Hochspannungsnet- 
zen.) Ii NEU HAUS. rene fuer Elektrotechnik, Vol. 25, May 9, 
1931, pages 333-35 

\ resumé of surge voltage measurements made from 1927 
to 1929 in systems of 15 to 100 KV. The arrangement of the 
tests, the instruments used, are described and the surges 
divided into such as thunderstorms, grounding in transmis- 
sion lines, and switching phenomena. The frequency of ex- 
cessive voltages due to thunderstorms and grounding de- 
creases with increasing voltage; the relative magnitude of 
the surges is approximately the same for both kinds. The 
measurements in a station give a proper view of the mag- 
nitude of switching surges, the magnitude of grounding 
surges is measured slightly less and that of thunderstorm 
mostly lower than it is at the place of origin. A list 
references is added. Ha (4.1) 

Wattmetric Oscillography. (Wattmetrische Oszillographie). 
Witn. Peters. Elektrotechnik und Maschinenbau, Vol. 49, Oct. 18, 
1931, pages 769-778 

The measuring system of a wattmeter-oscillograph is an 
electrodynamic wattmeter with stationary exciter coil and 
moving armature with a very small inertia, consisting of a 
single narrow loop of a phosphor bronze wire. An apparatus 
built by Siemens & Halske is described and oscillograms 
reproduced which show active and reactive kilowatts, ex- 
change of energy between hunting alternators, equalization 
phenomena, etc. Some examples of evaluating these oscillo- 
grams are demonstrated. Ha (4.1) 

Tube Voltmeter for Currentless E M F Measurement. 
(Roehrenspannungsmesser fuer stromlose E M K Messung.) 

Brum. Elektrotechnische Zeitschrift. Vol. 52, June 1931, page 

In order to eliminate the disadvantage of potentiometer 
measurements if the measurements have to be made very 
quickly, the following method has been proposed by Toedt 
and Thrun. Two electron tubes together with two resistances 
of about 10,000 ohms each form a Wheatstone bridge. The 
anode current for the tubes is supplied by a battery which 
also feeds the bridge. The inner resistances of the two tubes 
are equalized by a resistance parallel to one tube so that 
the galvanometer shows no deflection. If now an E M F 
is connected to the grid of the other tube the galvanometer 
will show a deflection proportionate to this E M F. The 
whole arrangement and how to calibrate it is described. 
Ha (4.1) 

Resistance Indicator. Flectrical Review, No. 13, 

931, pawe 7438 

“De scribes “Bullen” insulation indicator introduced by 
Brookhirst Switchgear, Ltd., Chester, England. Shows at a 
glance when the insulation resistance of an installation has 
fallen below a safe value. Designed for use by unskilled 
workers. It consists essentially of a glow tube used in com- 
bination with resistances and a switch having the following 
positions: “Warning” in which the glow tube shows a light 
if the insulation resistance falls to 0.75 megohm: “Danger,” 
in which the tube will light up only if the resistance has 
fallen to 0.25 megohm: “Pilot,” in which the tube shows a 
light if a supply is available at the starter: and “Off,” which 
can be used to indicate at a distance that the motor is about 
to start or to signal a switchboard operator that the main 
switch needs to be closed. MS (4.1) 
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High Voltage Measurements. Jie Electrical Revicu P 
Feb. 20, 1931, page 325. 

Reports of papers read before the Institution 
trical Engineers, dealing with methods of ascertaini 
values by condenser-dividers with rectified low-voltas 
tubes meters with capacitance potential dividers and 
gap calibrations. The various methods available f 
voltage measurements are described and their a: 
and convenience discussed, I { 

Measurement of Small Ohmic Resistances.  (Messung 
kleiner ohmischer Widerstiinde.) Jos. KRoENrERT. A) 
Technisches Messen, 1931, section V3511-1, page T10. 

Resistances below 0.1 ohm are determined with eg 
curacy by the cross-coil instruments, compensating 
method of Matthiesen-Hocking, Thomson bridge, dift 
galvanometer, which methods are all described bri: 

Alternating Current Bridges of the Anderson l'ype 
(Wechselstrom-Briicken vom Anderson Type.) Jos. kK tier 
Archiv fiir Technisches Messen, 1931, section J921-1, pages’ 

The theoretical principles are derived and the ar ge. 
ments of Anderson, Stroud and Oates, Iliovici, Orlich, ter 
Worth, Schering, Hay, and others described. H { 

Measuring Bridges. (Messbriicken.) Jos. KRrornerr. 
Technisches Messen, 1931, section J910-1, page T46. 

The theoretical principles of Wheatstone and othe: 
circuits are derived. H 


Electrical Measuring Devices & Applications (4.2) 


Remote Measuring and Totalising of the Street-Railway 
Energy at the Municipal Electricity Works, Frankfort- Vain, 
(Fernmessung und- tierung der Strassenbahnileistung 
bei den Stadtischen Elektrizitatswerken Frankfurt a. Main.) 
W. Weser. Elektrotechnische Zeitschrift, Vol. 52, June 1931, p. 82] 
823. 

Describes the arrangement along the compensation 
of the A.E.G. in which the quantity to be measured 
converted, by comparison of two torques, into a dire 
rent proportionate to the quantity and then transmitt 
the remote central station. The output of seven subst 
are in this way controlled and summarized. H 1.9 

Measurement of Non-Uniform Rotary Motions with Piezo- 
Electric Crystals. (Messung ungleichférmiger Drehbewe- 
xungen mit piezoelektrischen Kristallen.) H. Lu»: 
Mitteilungen, Dec. 1931, pages 694-697. 

A device is described for the measurement of \ 
torques which is based on the measurement of the acc: 
tion pressure by a mass carried along with the idling 
The pressure exerted on this mass, which is proportio: 
the torque, is recorded oscillographically by means of 
erystals; this is possible as these crystals have the pr 
to produce on their surface an electric charge which 
portional to the pressure acting on them. Ha (4.2) 


Voltage Testing of High Voltage Cables. ie ng Prii- 
fung von Starkstromkabeln.) H. ME&HLHORN. Archiv fiir 
nisches Messen, 1931, section V339-3, pages T39-40 

The methods using direct current and simple and n 
phase alternating current testing are described in det 
the rules of the VDE are given in a table. 8 references 
cited. Ha (4 

On a New Galvanometer Relay. (Ueber ein neues Galvano- 
meterrelais.) S. Reiscu. Zeitschrift fiir technische Physik, Vol 
Nov. 1931, pages 541-549. 

The significant feature of this recent galvanometer 
is that the warping of a thin current conducting meta 
in a magnetic field is measured by a capacitive method. T 
sensitivity and the length of time to come to rest ar: 
puted. A device based on the principle of feed-back pern 
handling at random the damping of the measuring s\ 
The ultimate sensitivity for a measurement based on 
one reading is evaluated with reference to the the 
Ising & Zernicke and the possibility of extending th 
itation beyond 10-19 volt/mm. is discussed. By integ: 


of the recorded curves which clearly exhibit fluctuations 
even higher sensitivities can be attained. Bibliograp} ! 
cluded. EI 


Current Transformers. (Stromwandler.) Gro. Krrnati 
fiir Technisches Messen, 1931, section Z281-1, pages T31- 

The construction and insulation of different types if 
scribed, Ha (42 

Current Transformers, Portable Types. (Stromwandler, 
tragbare Wandler.) Gro. Krernatu. Archiv fiir Technisches } 
1921, section Z285-1, page T15. 

Different types, generally for not more than 380KV 
about 15VA, are described. Ha (4.2) 

Power Factor Correction by Means of Condensers, (Leis- 
tungs faktorverbesserung mittels Kondensatoren.) 
son. Elektrotechnische Zeitschrift, Vol. 52, No. 50, Dec. 10, 1% 
pages 1517-1519. 

An installation of condensers of 5000 reactive KW 
which will be increased by another 10,000 reactive K\\ s 
described. They have to correct the power factor at t! 
end of a line of 106 km. length and 40 KV. Operating 
and calculation of economy are added. H 

New Apparatus with Cross-Coil Bridges to Measure Hieat. 
(Neues Briicken-Kreuzspul-Messwerk fiir wiirmetechnische 
Messgeriite). Archiv fiir Warmewirtschaft und Dampfkess 
Vol. 12, June 1931, page 178. 

Describes apparatus consisting of 2 coils on one 
main and a direct coil, both connected to the same « 
source, and acting in opposite directions but comple me 
to each other. Put out by Siemens & Halske. MA! 

Automatic Oscillograph Records of Short Circuits. © 
World, Vol. 98, July 11, 1931, page 88. 

Accidental short circuits and similar phenomena a! 
corded by a new oscillograph, designed as type PM- 
manufactured by the General Electric Co. It contains | 
vanometers of standard construction and makes an 0: 
graphic record on sensitized paper 4% in. wide. The 
to start the record in less than a half cycle is a featur: 
instrument may be mounted on a table or on a switcl 1 
panel. WHI 
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With the co-operation of the National Physical Laboratory 


The principal English journal devoted ex- 
clusively to scientific instruments, their 
principles, construction and use. Essential 
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The different classes of instruments ex- 
hibited at the Annual Exhibition of the 
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with in a series of articles by leading 
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High-Voltage Test-Transformers. (Leber Hochspannungs- 
Priftransformatoren.) \. Gauster. Elektrotechnik and Maschinen- 
bau, Vol. 49, Nov. 1, 1931, pages 809-814; Nov. 8, pages 828-831. 

Different types of arrangement of winding and cores and 
the insulation for voltages up to 2,000,000 volts and oil and 
air transformers for power and X-ray practice are described. 

Ha (4.2) 

Differential Connections for the Electrical Integration of 
Heat-Magnitudes by Means of Hesistance Remote Transmit- 
ters and Induction meters independent of voltage. (Differ- 
entialschaltungen zur elektrischen Integrierung warmtech- 
nischer Messgrossen mit Widerstandsfernsendern und Span- 
nungsunabhingigen Induktionszahiern.) \W. Grycer. Archiv 
fuer Elektrotechnik, Vol. 25, Novy. 12, 1931, pages 769-775. 

An arrangement is described in which the current trans- 
mitted to the remote station itself assumes the function to 
compensate for eventual fluctuations of voltage. The theory 
of the method is derived and the application for one or more 
instruments explained. Ha (4.2) 


Manometers and Thermometers with Electric Contacts 
(Manometer und Thermometer mit elektrischen Kontakten.) 
kK Geiscer. Zeitschrift Verein deutscher Ingenicure, Vol. 75, April 
4, 1931, page 431 

For giving optic or acoustic signals; made by Haenni & 
Co., Jegenstorf, Switzerland. Contacts are made in mercury. 

Ha (4.2) 

An Instrument for Measuring Small Displacements. |. F. 
Lancer. Review Scientific Instruments, Vol. 2, June 1931, p. 336-362. 

This instrument was devised for the measurement of very 
small displacements due to vibrations or strains from dyna- 
mic loads, It consists in principle of two rigidly fixed lami- 
nated iron cores between which a laminated iron armature 
is arranged movably with respect to the two cores. The two 
cores together with two resistances form a Wheatstone- 
bridge the equilibrium of which is disturbed by a movement, 
however slight, of the armature. The method of calibration 
and application is described in detail and curves taken with 
the instruments reproduced. Ha (4.2) 


Winding Calculations Reduced to Single Slide-Rule Set- 
ting. W. ©. Hurvoeut. Electrical West, Nov. 1, 1931, pages 228-229. 

Presents simplified methods for working out winding data 
for commercial polyphase motors. Permits easy, rapid cal- 
culation of turn per phase and wire size for any given frame 
size. Results obtained are well within the necessary com- 
mercial accuracy. MS (4.2) 

New Portable Oscillograph by André Blondel. (Nouvel 
oscillographe portatif de Mr. Andre Blondel.) J. VaAssiLirre- 
Ariuac, Industrie Electrique, Vol. 40, Aug. 25, 1931, pages 368-372. 
Revue Générale de l'électricité, Vol. 30, 1931, Oct. 24, pages 669- 
677 

A detailed description of the instrument is given which 
is equipped with a specially strong optic system. A few 
curves of electrical and metallurgical measurements and an 
electrocardiagram illustrate the quality of the curves taken. 

Ha (4.2) 

The Application of the Protos Vacuum Switch for Tem- 
perature Regulation, (Die Verwendung des Protos-Vakunm- 
schalters zur Temperaturregelung.) Werner Jusitz. Siemens- 
Zeitschrift, Vol. 11, Oct. 1931, pages 472-481. 

This regulator is intended for the regulation of the tem- 
perature of electrically heated bodies, and consists, in prin- 
ciple, of a metal strip the heat expansion of which against 
an approximately invariable strip is enlarged 20 times and 
operates a vacuum switch. The operation for several pur- 
poses is illustrated. Ha (4.2) 

The New Voltage and Polarity Tester for Electrical In- 
stallations, (Die neuen Spannungs-und Polpriifer fiir elek- 
trische Aniagen.) Ff. Foerster. Elektrizitat im Bergbau, Vol. 6, 
April 22, 1931, pages 65-67. 

The new neon-testers have the advantage over the for- 
merly used test lamp that they can be used for any voltage 
up to 750, they show whether a. c. or d. c. is in the system 
and, in the latter case, which polarity. They are made by 
several manufacturers. A few constructions and the method 
of their application are described. Ha (4.2) 

\ New Highly Sensitive Standard Frequency Recorder. 
(Bin never hochempfindlicher Normalfrequenzschreiber der 
Hartmann & Braun A. G.) E. Brameerc. Elektrotechnische Zeit- 
schrift. Vol. 52, June, 1931, p. 811-813. 

The instrument is a dynamometer for very weak alter- 
nating currents composed of air core iron (laminated) core 
with a cylindrical bore in which three windings on iron 
cylinder are suspended; one winding is in series with an air 
condenser, the other with a high inductance, and the third 
is short-circuited in itself. Condenser, inductance and resist- 
ances are so adjusted that no directive force is exerted in 
the zero position and that temperature and voltage fluctua- 
tions are eliminated. The error of the instrument is only 
+ 0.02 Hz. The construction of the instrument is described, 
a few records reproduced, Ha (4.2) 


ELECTRONICS & RADIO (5) 


Photo-electric Measurements, Devices and Applications (5.3) 


New Types of Photoelectric Cells. A. R. Orrin. Bell Labora- 
tories Record, Vol. 9, March 1931, pages 310-314. 

A brief history of the development of photoelectric effect 
since its discovery by Hertz in 1887 is outlined, At present, 
such cells are made of the alkali metals Na, K, Ru and Cs 
which are especially treated on their surface to make them 
as uniformly sensitive as possible for the whole range of 
vision of the human eye. The response curve, however, does 
not necessarily have to be similar to the eye, it is quite 
sufficient that there is a response to difference in average 
light intensities; the cell giving the greatest output per unit 
of incident energy is the most desirable for such purpose. 
To obtain this the surface of the alkali metals are treated 
with gases or vapors; different methods are described and 
the curves of their response reproduced. The uses of these 
calls in sound pictures or picture transmission and two-way 
television is explained briefly. Ha (5.3) 
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Literature Research 
(Continued from page 112) 


section is published on X-rays under the title Ro. gy. 
technische Berichte. 

Finally, there are several abstract services 
metallurgical field, of which a very complete and 
rate one is the Metallurgical Abstracts Section the 
magazine Metals & Alloys. Sections 6—Physica\. 
chanical, Magnetic Testing; 7—Inspection; and 2s 
Instruments and Controllers, are particularly ric! lds 
for research in the measurement or control probleis jy 
metallurgical engineering. 


An Electronic Tool 


(Continued from page 114) 


trate, let the spaced condenser plates of a 1,000,000 
cycle-per-second oscillator be moved but a millionth of 
an inch further apart. The resulting change in amplitud, 
of the oscillatory current can be made to give a ful! inc) 
meter deflection by any one of three different methods 
circuit resonance, and the methods of Dowling or 
Reisch.* Similarly, the slight change in frequency pro 
duced by adding one millionth of an inch to the spacing 
of the oscillator’s condenser plates can be readily meas 
ured by the methods of Whiddington, or Loebe and Sau 
son.* 

Five different methods are available then to use th 
electron-tube oscillator as an ultra-micrometer, and each 
of these ultra-micrometers has untold applications. Loc! 
and Samson used theirs to continually gage fine wire. 
The ultra-micrometer of Gerdien was applied to measur 
ing lathe tool pressures and vibrations.” Whiddington s 
ultra-micrometer successfully measured millionths of 
gram and indicated temperature changes of a thousandt! 
of a degree.* Dowling applied the electron tube oscillator 
in the function of an ultra-micrometer to measure th 
growth of plants, and Ekelof used Dowling’s adaptation 
to measure vibrations producing fatigue in metals. 


Non-Contacting Response 

The other basic characteristic of the oscillator which 
makes it a very versatile measuring and controlling too! 
is this: The magnitude of any one of the elements com 
prising an oscillator depends, in effect, on the bodies 
near to it. Thus a body of metal near the coil or leads 
of an oscillator’s tuned circuit effectively increases its 
resistance. Similarly, the magnitude of the oscillators 
condenser is altered by the amount of dielectric material 
present between the condenser plates, even though this 
material does not touch the plates. 

The change of resistance due to a metal body near th: 
oscillator finds one application in a control for passenger 
elevators. When the elevator is near the desired level, 4 
metal vane fixed to the car passes an oscillator coil, and 
in passing so increases the coil’s effective resistance, tliat 
the resulting change in current generated by the oscil 
lator is enough to cause the operation of a relay, which 
stops the elevator. 

Along this line also is a chronograph application 10 
which an oscillator coil “senses” a metal pendulum bob 
each time the bob swings past, and in response operates 
a recording relay. The pendulum swings are thereby ™ 
corded as if the coil were an “electric eye,” seeing «ach 
swing and recording what it sees. 

Change of the oscillator’s condenser with the am un! 
of dielectric material present between the cond: ys¢t 
plates is made use of in a machine called the “R 
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Temperature Control 
FOR SMALL OBJECTS 


The temperature of piezo-electric quartz 
crystals used to stabilize the frequency of 
yacuum-tube oscillators is held to within 
0.1° C. The temperature-control boxes used 
with this equipment are also adapted for 
other constant-temperature purposes. 


General Radio TYPE 547 Temperature- 
Control Boxes have a mercury thermostat 
that can be adjusted to operate over a wide 
range of temperatures. At 50°C., for in- 
stance, the temperature of the controlled 
space remains within 0.1 of 50° for a 
room temperature variation of ~ 20 C. 


Write for Details 


GENERAL RADIO COMPANY 


CAMBRIDGE A, MASSACHUSETTS 


Verigraph.” The condenser plates are a fixed distance 
apart and a rubber sheet is passed between them. The 


oscillator current changes with the thickness of the rub- 


ber sheet passing through, and a meter reading the cur- 
rent changes indicates the gage of the rubber sheet. 
To measure the moisture in grain by this same prin- 


ciple, one places in the space between condenser plates 


the same amount of successive samples, and observes the 
reading of the oscillator current meter, which is previ- 


ously calibrated in terms of moisture content.” This 
makes the oscillator more than an electric eve—an elec- 
trie X-ray, which not only sees, but sees into materials. 


Speeds 


One commercial device which uses an oscillator to 


study the speed of a rotating or vibrating body is called 
a Stroboglow. The oscillator output is connected to the 
contacts at T (see diagram). The neon tube g then 
flashes at the frequency of the oscillator output. Since 
the oscillator is calibrated and its frequency is variable, 
the frequency of the light flashes can be adjusted until 
the vibrating or rotating object appears to stand still. 
The frequency of the vibrating or rotating element 
being viewed is then the same as the frequency of the 
neon lamp flashes, and this frequency can be read off 
calibration charts provided with the oscillator. 


In this way the apparatus can be used to locate and 


determine the frequency of vibrations in automobiles at 
various running speeds. The car to be studied can be 
placed on a tread mill arrangement and run at the de- 
sired speed. It would then be viewed with the Strobo- 
glow light, and the oscillator tuned so that any vibrating 
part seen would appear still. By referring to the oscil- 
lator calibration curves, the frequency of the vibration 
could be determined. 


(Continued on page Al8) 


Defender Patented 
DRAFT GAUGES 
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is vented into the Cast Al tr ( 
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We claim this important improvement removed tl last ject 
there was to the Inclined Tul yl Filled Draft Gau and 
the most important mprovement t the first AMES 
Draft Gauge appeared on the market in Chica i t 


6 


Defender 3-tube 
Draft Stokers or Furnaces, made in both right and left hand G 


with any combinatior f ales 
Inclined tube Draft Gauges for every purpose are shown in new Bulletin 


No. 28 and Pointer Type Draft Gauge in New Bulletin No. 33 
Portable Gauges Bulletin 32 and Manometers Bulletin 36 and 38. 


Defender Automatic Regulator Co. 


ST. LOUIS, MO. 
Mfg. Combustion Control Systems and Efficiency 
Instruments for Fuel Saving in Boiler Rooms 
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INSTRUMENTS 
INDEX 


Of instruments and devices for measurement, inspection 
or control 


If you are unable to find what you require in this section 


of INSTRUMENTS—write 


Information Section, 


Instru- 


ments Publishing Company. Give complete information 
of requirements. 


ABRASION TESTERS 
Alfred Suter 
Atlas Electric Devices Co. 


ACCELERATED 
NETS 

Atlas Electric Devices Co. 
ACOUSTIMETERS 

Burgess Laboratories, Inc., C. F. 
AIR FLOW INDICATOR 

Brown Instrument Co 

Defender Automatic Regulator Co 

Foxboro Co. 

Hays Corporation 

Morey & Jones, Ltd. 

Republic Flow Meter Co. 

Tagliabue Mfg. Co., C. J. 
AIR METERS 

Defender Automatic Regulator Co 

Foxboro Company 

Republic Flow Meter Co 

Taylor Instrument Companies 
ALTIMETERS 

Tagliabue Mfg. Co., C. J. 
ALTITUDE BAROMETERS 

Taylor Instrument Companies 
AMMETERS—Indicating 

General Electric Co. 

General Radio Co 

Jewell Electrical Instrument Co. 

Rawson Elec. Inst. Co. 


Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp. 
Recording 


Bristol Company 
General Electric Co. 
Tagliabue Mfg. Co., C. J 
ANEMOMETERS 
Bristol Company 
Taylor Instrument Companies 
ARMATURE TESTING EQUIPMENT 
Westinghouse Elec. & Mfg. Co. 
ASPHALT TESTING 
Tagliabue Mfg. Co., C. 
ATTENUATION 
General Radio Company 
Rubicon Company 
Ward Leonard Elec. Co. 
AUDIO-FREQUENCY OSCILLATORS 
General Radio Company 
BALANCES 
Alfred Suter 
BALANCING MACHINE 
Alfred Suter 
Baldwin-Southwark Corp. 
BAROMETERS — Anerold, Mercurial, 
Recording 
Bristol Company 
Defender Automatic Regulator Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
BATTERY CHARGING RHEOSTATS 
Ward Leonard Elec. Co. 
BATTERY TESTERS 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp. 
BEARING TESTERS 
Burgess Laboratories, Inc., C. F. 
BOARDS: INSTRUMENT 
Foxboro Co. 
Republic Flow Meter Co. 
BRAKE TESTING METER 
Rawson Elec. Inst. Co. 
BRIDGES, ELECTRICAL 
Capacity, Inductance, Kelvin, 
Resistance, Temperature, Wheatstone, 
Percent 
Eppley Laboratory, Inc. 
General Radio Co. 
Rubicon Company 
CABLE TESTERS 
Rawson Elec. Inst. Co. 
Rubicon Company 
CALORIMETERS 
Peroxide, Oxygen Bomb 
Burgess-Parr Co. 
Gaertner Scientific Co. 
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TESTING CABI- 


Steam 
Ellison Draft Gage Co. 
CAPACITANCE METERS 
General Electric Co. 
General Radio Co. 
Jewell Elec. Inst. Co. 
Rubicon Company 

Weston Elec. Inst. Corp. 

CARBON DIOXIDE METERS 
Brown Instrument Co. 

Defender Automatic Regulator Co 

Foxboro Co. 

Hays Corporation 

Republic Flow Meter Co. 

Tagliabue Mfg. Co., C. J. 
CARBON MONOXIDE METERS 

Tagliabue Mfg. Co., C. J. 
CATHETOMETERS 

R. Y. Ferner Co. 

Gaertner Scientific Corp. 
CEMENT TESTING INSTRUMENTS 

Alfred Suter 
CHRONOGRAPHS 

R. Y. Ferner Co. 

Gaertner Scientitic Corp. 
CHRONOMETERS 

R. Y. Ferner Co. 

Tagliabue Mfg. Co., C. J. 
CLINOMETER 

Baldwin-Southwark Corp. 
CLOCKS—Gage Board 

Brown Instrument Co. 

Bristol Company 

Defender Automatic Regulator Co. 

Foxboro Co. 

CLOUD & POUR TEST APPARATUS 

Tagliabue Mfg. Co., C. J. 

COILS 
Resistance, Inductance, Special. 

General Radio Co. 

Rubicon Company 

Ward Leonard Elec. Co. 

COIL TESTING EQUIPMENTS 

Rubicon Company 

Westinghouse Elec. & Mfg. Co. 
COLOR TESTER 

Atlas Electric Devices Co. 
COLORIMETERS 

Bausch & Lomb Optical Co. 

Tagliabue Mfg. Co., C. J 
COMBUSTION CONTROL EQUIP- 

MENT 

Bristol Company 

Brown Instrument Co. 

Defender Automatic Regulator Co. 

Hays Corporation 

I}linois Testing Lab., Inc 

Morey & Jones, Ltd. 
COMMUNICATION MEASURING IN- 

STRUMENTS 

General Radio Company 

Rawson Elec. Inst. Co 
COMPARATORS 

B. C. Ames Co. 

Bausch & Lomb Optical Co. 

Federal Products Corp. 

R. Y. Ferner Co. 

Gaertner Scientific Corp. 

General Electric Co. 

COMPASS 

Taylor Instrument Companies 
CONDENSERS—Electrical 

General Radio Co. 

Rubicon Company 
CONDUCTIVITY METERS 
indicating, Recording, Controlling 

Rawson Elect. Inst. Co. 

Rubicon Company 
CONTOUR MEASURING PROJECTOR 

Bausch & Lomb Optical Co. 
CONTROLS, AUTOMATIC 
Combustion 

Defender Automatic Regulator Co. 

Morey & Jones, Ltd. 

Condensation 
Bristol Company 
Tagliabue Mfg. Co., C. J. 


Summary 
All these applications can be summed up 
the electron-tube oscillator a tool useful for: 
a) Extremely fine length measurements. 
b) Measurement without contacting the object 
ured. 
c) Measurement of the properties within a pro 
moisture of gr: 
conducted entirely outside that product. 


In closing, one might characterize the versatility 
oscillator as a measuring or controlling tool by 
not “What can it do?” but “What can’t it do?” 
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Spectrometry (7.5) 

Photography (7.6) 

Microscopy (7.7) 

Electromagnetic Rays (This heading covers all electr 
netic rays other than visible light: infra-red, heat 
ultra-violet, X-rays, alpha, beta, gamma, cathod 
cosmic rays.) (7.8) 

CHEMISTRY (8) 


Under this heading will be chemical measurements, anal) 


and their control applications. 

ASTRONOMY, NAVIGATION, AVIATION (9) 
Included in this section will be, besides usual matters 
cerning astronomy, navigation and aviation, special nm 


on direction-control such as range finding, direction find 


radio beacons, etc. 
GEODESY, GEOLOGY (10) 


ravs 


In this section will be covered seismology, geophysical! p: 


pecting methods, etc. 
INSTRUMENT DESIGN and CONSTRUCTION (11) 


Matters concerning new instruments, their design, o; 


eading 


tion and manufacture, will be included under this h 
GENERAL and MISCELLANEOUS (12) 


This section will include: First; general items of interest 
all in the fleld of measurement and control. Example—''! 


sibilities of Vacuum Tubes for Application to Measure 
and Control” is an article of universal interest in the 


of measurement and control. Second; miscellaneous item: 


general interest because not includable under any 
above classifications. Finally, items of general inter: 
all fields of measurement and control, such as historica 
terial, biographical, etc. 


General (of interest to all in measurement or control field 


(12.1) 
Miscellaneous (12.2) 
Historical and Biographical (12.3) 
Bibliographical (12.4) 
Economic (12.5) 
CONTROL FUNCTIONING EQUIPMENT (13) 


Literature on the equipment used by operators or auton 


controllers to perform their control functions will be 


ered under this heading. For example, the drum control 
and associated switches, rheostats, relays, and motor st 


ers by which an operator controls the motion of a crane 
all pieces of “control functioning equipment.” 
Mechanical Control Functioning Equipment (13.1) 
Electrical Control Functioning Equipment (13.2) 
Includes drum controllers, relays, solenoids, etc. 
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| Company 
| ng grown Instrument Co. 
r Automatic Regulator Co. 
ro Co. 
Corporation 
Morey & Jones, Ltd. 
cl is Tagliabue Mfg. Co., C. J. 


Demand Pressure 
I ro Company 


ro t 

ir I Co. 
yro Co. 

Filter Rate 

ty of th Bristol Company 


Brow wo Co. 


0 Co. 
aglia ubue Mfg. Co. C. J 
ie rown Instrument Co. 
Foxboro Co. 
Republic Flow Meter Co. 
Tagliabue Mfg. cd. 


Gravity 
Tagliabue Mfg. Co., C. J. 
Humidity 
Bristol Company 
D Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. 
Taylor Instrument Companies 
Humidity & Temperature 
Bristol] Company 
Brown Instrument Co. 
Foxboro Co. 
Illinois Testing Labs. , Inc. 
Tagliabue Mfg. Co., C. J. 
faylor Instrument Companies 
Liquid Level 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
tromag Illinois Testing Labs., Inc. 
at rays Republic Flow Meter Co. 
nd Tagliabue Mfg. Co., C. J. 
Pressure & Vacuum 
, Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument 
Pyrometer 
Bristol Company 
Brown Instrument Co. 


Foxboro Co. 
Illinois Testing Labs., Inc. 
Republic F!ow Meter Co. 


| opera- Tagliabue Mfg. Co., C. J. 

leading Taylor Instrument Companies 
Rate-Volume 

Foxboro Co. 

orien Tagliabue Mfg. Co., C. J. 


Refrigeration 
Bristol Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


| fields) Special 
Rubicor Co. 
Tachometer 
Bristol Company 
Brown Instrument Co. 
Foxboro Cc. 
Weston Elec. Inst. Corp. 
tomat f Temperature- Time 
be cov- Bristol Company 
ntroller Brown Instrument Co. 
r start- Foxbore Co. 
ane are Illinois Testing Labs., Inc. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Thermometer 
Bristol Company 
Brown Instrument Co. 


Foxboro Co. 
Illinois Testing Labs., Inc. 
: Tagliabue Mfg. Co., C. J. 
x Taylor Instrument Companies 
Thermostat 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Westinghouse Elec. & Mfg. Co. 
Time 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Illinois Testing Labs., Inc. 
Tagliabue Mfg. Co., C. d. 
Taylor Instrument Companies 
Vacuum 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Defender Automatic Regulator Co. 


Westinghouse Elec. & Mfg. Co. 


‘ Defender Automatic Regulator Co. 


Valve—Motor Operated 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Republic Flow Meter Co. 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Voltage A.C. 

Ward Leonard Elec. Co. 
Water Level 

Bristol Co. 

Brown Instrument Co. 

Foxboro Co. 

Republic Flow Meter Co. 

Tagliabue Mfg. Co., C. J. 
CONVERTERS 

Bodine Electric Co. 
COUNTERS—Ratchet, Magnetic 

Veeder-Root, Inc. 
Revolution 

Baldwin-Southwark Corp 

Bristol Company 

Brown Instrument Co 

Veeder-Root, Inc. 

Stroke 

Baldwin-Southwark Corp. 

Bristol Company 
COUPLING TRANSFORMERS 

General Radio Company 
CREEP TESTER 

Baldwin-Southwark Corp. 

Alfred Suter 
CURRENT RECORDERS 

Bristol Company 

Tagliabue Mfg. Co., C. J 
CYCLE COUNTERS 

General Radio Co. 
CYLINDERS-GRADUATED 

Tagliabue Mfg. Co., C. J. 
DAMPING TESTER 

Baldwin-Southwark Corp 
DEFORMETER (Beggs) 

Baldwin-Southwark Corp. 
DEMAND METERS 
Gas 

Foxboro Company 

Republic Flow Meter Co 
Electric 

General Electric Co. 

Westinghouse Elec. & Mfg. Co 
DIMMERS 

Ward Leonard Elec. Co. 
DIVIDING HEAD 
Optical 

Bausch & Lomb Optical Co. 
DIVIDING MACHINES 

R. Y. Ferner Co. 

Gaertner Scientific Corp. 
DRAFT GAGES—-see Gages 
DYNAMIC BALANCING 

EQUIPMENT 

Alfred Suter 
DYNAMOTORS 

Bodine Electric Co. 
EARTH CURRENT METERS 

Rawson Elec. Inst. € 
EBULLIOMETERS 

Tagliabue Mfg. Co., C. J. 
ELECTRIC TELEMETER 

Baldwin-Southwark Corp. 
ELECTRIC WAVE FILTER SECTIONS 

General Radio Company 
ELECTROMETERS 

Rubicon Co. 
ELECTRONIC METERS 

Rawson Elec. Inst. Co. 
ENGINE INDICATORS 

Baldwin-Southwark Corp. 
ENGINE REVOLUTION COUNTERS 

Veeder-Root, Inc. 
EXTENSOMETER 

Baldwin-Southwark Corp. 

Alfred Suter 
FADE-OMETER 

Atlas Electric Devices Co. 
FATIGUE TESTERS 

Atlas Electric Devices Co. 

Baldwin-Southwark Corp. 

Alfred Suter 
FAULT FINDERS 

General Radio Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
FIELD RHEOSTATS 

Ward Leonard Elec. Co. 
FLASH & BURNING POINT TEST- 

ERS 


Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
FLOW METERS 
Indicating 
Defender Automatic Regulator Co. 
Morey & Jones, L*d. 


Indicating & Recording 
Brown Instrument Co 
Foxboro Co 
Republic Flow Meter Co 
Tagliabue Mfg. Co., C. J 

FLUXMETERS 
Rawson Electrical Instr. Co 


FRACTIONAL HORSEPOWER MO- 
TORS 


Bodine Electric Co. 
FREEZING CABINET 
Atlas Electric Devices Co 
FREQUENCY METERS 
Indicating 
General Electric Co. 
Jewell Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp 
Controlling 
Recording 
Bristol Company 
Standards 
General Radio Co 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
Defender Automatic Regulator Co 
FUEL FLOW INDICATOR 
Defender Automatic Regulator Co 
Morey & Jones, Ltd 
Republic Flow Meter Co 
FUEL GAS ANALYZERS 
Hays Corporation 
FURNACE CONTROLS 
Bristol Company 
Defender Automatic Regulator Co 
Taylor Instrument Companies 


FUSES 
Instrument 

Littelfuse Laboratories 
GAGE RODS 

Tagliabue Mfg. Co., C. J 
GAGES 


Absolute Pressure 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Republic Flow Meter Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
Amplifying 

B. C. Ames Co. 

Federal Products Corp 

R. Y. Ferner Co. 
Comparator 

B. C. Ames Co. 

Federal Products Corp 

R. Y. Ferner Co. 


B. Ames Co. 

ral Products Corp 

R. Y. Ferner Co. 
Deformation 

Baldwin-Southwark Corp 
Depth 

B. C. Ames Co. 

Federal Products Co 
Dial 

B. C. Ames Co. 

Federal Products Corp 

R. Y. Ferner Co 
Differential Pressure 

Brown Instrument Co 

Foxboro Co. 

Hays Corporation 

Morey & Jones, Ltd 

Republic Flow Meter Co 

Tagliabue Mfg. Co., C. J 
Draft 

Bristol Company 

Brown Instrument Co 

Ellison Draft Gage Co. 

Foxboro Co. 

Hays Corporation 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 


Drill 

Bausch & Lomb Optical Co 
Flow 

Morey & Jones, Ltd 
Grinding 


Federal Product s Corp. 
Liquid Level 

Bristol Company 

Brown Instrument Co 

Ellison Draft Gage Co 

xboro Co 

I!linois Testing Labs., Inc 

Morey & Jones, Ltd 

Republic Flow Meter Co 

lagliabue Mfg. Co., C. J 

laylor Instrument Companies 
Loss of Head 


Bristol Company 
Brown Instrument Co 
Foxboro Co 


Morey & Jones, Ltd 

Pitch Diameter 
ederal Products Corp 

Y. Ferner Co 
Pocket 

B. ©. Ames Co 

Federal Products Corp 
Pressure 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Alfred Suter 

lagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Pressure-Temperature 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Illinois Testing Labs., Ine 

lagliabue Mfg. Co., C. J 

laylor Instrument Companies 
Pressure & Vacuum 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Profile 

Jausch & Lomb Optical Co 
Rain 

Taylor Instrument Companies 
Recording—Distance 

Bristol Company 

Brown Instrument Co 

lagliabue Mfg. Co., C. J 

laylor Instrument Companies 
Strain 

Baldwin-Southwark Corp. 

Alfred Suter 
Tester 

Baldwin-Southwark Corp 
Thickness 

B. C. Ames Co 

Federal Products Corp 

R. Y. Ferner Co 


Vacuum 
General Electric Co 
Volume 
Brown Instrument Co 
Foxboro Co 


Water Level for Bollers 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Wind 
Bristol Company 
Brown Instrument Co 
Taylor Instrument Companies 


GALVANOMETERS 
Brown Instrument Co 
General Radio Co 
Illinois Testing Labs., Ine 
Jewell Electrical Instrument Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Westinghouse Elec. & M ( 
Weston Elec. Inst. Corp 


PROTECT Those INSTRUMENTS! 
Don’t risk a when overload p Pro- 


tection costs so 


Littelfuses are made i 


/100, 1/32, 1/16, Ye, Ye 2 
6, 


made in high 
10,000 volts. Extremely | 


curate in 
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laboratory. Writ for instructive catalog ND. 
LITTELFUSE LABORATORIES 


1772 WILSON AVE. 


CHICAGO, U. S.A. 


LITTELFUSES 
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GAS ANALYTICAL METERS 
Chemical 

Hays Corporation 

Tagliabue Mfg. Co., C. J. 
Electrical 

Brown Instrument Co. 
GAS LEAK INDICATORS 

Taylor Instrument Companies 
GAS-METERS 

Brown Instrument Co. 

Foxboro Co. 

Tagliabue Mfg. Co., C. J. 


GOVERNORS 
Laboratory Dry & Wet Gas 
Pressure 
Bristol Company 
Brown Instrument Co. 
Tagliabue Mfg. Co., C. J. 


Pump 
Tagliabue Mfg. Co., C. J. 
GLASS BLOWERS’ GOGGLES 
Burgess-Parr Co. 
GREASE TESTING APPARATUS 
Tagliabue Mfg. Co., C. J. 
GROUND DETECTORS 
Rubicon Company 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Corp. 
GYPSUM TESTING INSTRUMENTS 
Alfred Suter 
HAND TALLEYS 
Veeder-Root, Inc. 
HARDNESS TESTERS 
Baldwin-Southwark Corp. 
Alfred Suter 
HELIOSTATS 
Gaertner Scientific Corp. 
HIGH FREQUENCY APPARATUS 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
HIGH VOLTAGE 


uses 
Littelfuse Laboratories 
Indicators 
Jewell Elec. Inst. Corp. 
Weston Elec. Inst. Corp. 
Measuring Devices 
General Electric Co. 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp. 
Testing Devices 
General Electric Co. 
HUB ODOMETERS 
Veeder-Root, Inc. 


HUMIDITY CONTROLLERS 
Bristol Company 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
_ Taylor Instrument Companies 
HYDROGEN METERS 
Indicating 
Rubicon Company 
HYDROMETERS 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HYGROMETERS 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


ILLUMINOMETERS 
Weston Elec. Inst. Corp. 


IMPACT HARDNESS TESTER 
Alfred Suter 


IMPACT TESTING MACHINES 
Alfred Suter 


INDICATORS—See Gages 


INDUCTANCES 
General Radio Co. 
Rubicon Company 


INSTRUMENT CALIBRATION AND 
REPAIRS 
Jewell Electrical Instrument Co. 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 


INSTRUMENT FUSES 
Littelfuse Laboratories 
INSTRUMENT TRANSFORMERS 
General Electric Co. 
Jewell Electrical Instrument Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Corp. 


INSULATION TESTING EQUIPMENT 
General Electric Co. 
Rubicon Company 
Westinghouse Elec. & Mfg. Co. 
INTERFEROMETERS 
Gaertner Scientific Corp. 


INVERTED CONVERTERS 
Bodine Electric Co. 


KEYS AND SWITCHES 
General Radio Co. 
Rubicon Company 
KEYSTROKE COUNTERS (for Type- 
writers, Billing & Bookkeeping Ma- 
chines, etc.) 
Veeder-Root, Inc. 
KILNBOY 
Foxboro Co. 
KLYDONOGRAPHS 
Westinghouse Elec. & Mfg. Co. 
LABORATORY RHEOSTATS 
Ward Leonard Elec. Co. 


LABORATORY WASHING MACHINES 

Atlas Electric Devices Co. 
LACTOMETERS 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Cos. 
LAUNDER-OMETER 

Atlas Electric Devices Co. 
LENGTH MEASURING MACHINES 

R. Y. Ferner Co. 

Gaertner Scientific Corp. 
LEVELS 
Centering 

Bausch & Lomb Optical Co. 

R. Y. Ferner Co. 
Engineer’s, Wye, Precision, Prism 

R. Y. Ferner Co. 

Taylor Instrument Companies 
LOCOMOTIVE INDICATORS 

Baldwin-Southwark Corp. 
MAGNETIC RELAYS 

Ward Leonard Elec. Co. 
MAGNETOMETERS 

Rubicon Company 
MANOMETERS 

Brown Instrument Co 

Defender Automatic Regulator Co. 

Foxboro Co. 

Hays Corporation 

Morey & Jones, Ltd. 

Alfred Suter 
MASTER CLOCKS 

Gaertner Scientific Corp. 
MEGOHMMETERS 

Illinois Testing Labs., Inc. 

Jewell Elec. Inst. Co. 

Rubicon Company 


Chelsea Power Movement used in 
Strip Chart Recorder. 


UNEETS 


Do you use a timing unit? 
Are you developing a new 
instrument or other de- 
vice in which a_ clock 
movement is required? We 
have been building special 
clock movements for near- 
ly fifty years and are sure 
we can help you in your 
development work. Cor- 
respondence invited. 


CHELSEA CLOCK CO. 


284 Everett Ave. 
CHELSEA, MASS. 
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MEGOHM VOLTMETERS 
Jewell Electrical Instrument Co. 
Weston Elec. Inst. Corp. 


MELTING POINT APPARATUS 
Burgess Parr Co. 
Tagliabue Mfg. Co., C. J. 
MICROAMMETERS 
General Electric Co. 
Jewell Electrical Instrument Co. 


Rawson Electrical Instrument Co. 


Weston Elec. Inst. Corp. 


MICROFARADMETERS 
General Radio Co. 
Jewell Elec. Instrument Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 


MICROMETERS 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 


MICROSCOPES 
Brinell 
Bausch & Lomb Optical Co. 
Gaertner Scientific Corp. 
Alfred Suter 
Measuring 
R. Y. Ferner Co. 
Metallographic 
Bausch & Lomb Optical Co. 
Petrographical 
Bausch & Lomb Optical Co. 
Toolmakers’ 
Bausch & Lomb Optical Co. 
Gaertner Scientific Corp. 


MICROTOMES 

Bausch & Lomb Optical Co. 
MILLIAMMETERS 

Bristol Company 

General Electric Co. 

General Radio Co. 

Jewell Elec. Inst. Co. 

Rawson Elec. Inst. Co. 

Weston Elec. Inst. Corp. 
MILLIVOLTMETERS 

Bristol Company 

Brown Instrument Co. 

General Electric Co. 

Illinois Testing Labs., Inc. 

Jewell Elec. Inst. Co. 

Rawson Electrical Inst. Co. 

Taylor Inst. Companies 

Weston Elec. Inst. Corp. 
MOISTURE METERS 

Tagliabue Mfg. Co., C. J. 
MOTION RECORDERS 
Mechanical 

Baldwin-Southwark Corp. 

Bristol Company 

Foxboro Co. 
MOTORS 

Bodine Electric Co. 
MOTOR GENERATOR SETS 

Bodine Electric Co. 
MOTOR STARTERS 

Ward Leonard Elec. Co. 
MULTIMETERS 

Jewell Elec. Inst. Co. 

Rawson Elec. Inst. Co. 
MULTIPLE PEN RECORDER 

Baldwin-Southwark Corp. 

Foxboro Co. 


MULTIPLIERS 
Jewell Elec. Inst. Co. 
Weston Elec. Inst. Corp. 
OHM METERS 
General Radio Co. 
Jewell Elec. Inst. Co. 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
OIL TESTING APPARATUS 
Atlas Elec. Devices Co. 
General Electric Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Inst. Companies 
OPERATION RECORDERS 
Electrical 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 


ORIFICE METERS 
Indicating 


Defender Automatic Regulator Co. 


Morey & Jones, Ltd. 
Indicating & Recording 

Brown Instrument Co. 

Foxboro Co. 

Tagliabue Mfg. Co., C. J. 
ORSAT APPARATUS 

Hays Corporation 
OSCILLATORS 

Weston Elec. Inst. Corp. 
OSCILLOGRAPHS 

Baldwin-Southwark Corp. 

General Electric Co. 

General Radio Co. 

Westinghouse Elec. & Mfg. Co. 


OXYGEN RECORDERS 
Hays Corporation 
Tagliabue Mfg. Co., C. J 


PAINT TESTING INSTRUW YTS 
Atlas Electric Devices Co 


PANTOGRAPHS 
Gaertner Scientific Corp 


PAPER TESTING INSTRUW NTS 
Atlas Electric Devices Co 


PERISCOPES 
Bausch & Lomb Optical ( 
Gaertner Scientific Corp. 


PERMEAMETERS 
Rubicon Company 


PHASE INDICATOR 
Westinghouse Elec. & M 
PHONOGRAPH TURNTABLES. 
Electric 
Bodine Electric Co. 
PHOTO-ELECTRIC CELLS 
General Electric Co. 
Weston Elec. Inst. Corp. 
PHOTO-ELECTRIC COLOR 
ANALYZERS 
General Electric Co. 
PHOTO-ELECTRIC COLOR 
COMPARATORS 
General Electric Co. 
PHOTOMETERS 
Gaertner Scientific Corp. 
Bausch & Lomb Optical Co 
PHOTO-MICROGRAPHIC EQuip. 
Bausch & Lomb Optical (Co 
PHYSICAL TESTING MACHINES 
Atlas Elec. Devices Co. 
Baldwin-Southwark Corp. 
Alfred Suter 
PITOT TUBE METER 
Brown Instrument Co. 
Defender Automatic Regul ( 
Foxboro Co. 
» PLANIMETERS 
Automatic Flow Record 
Brown Instrument Co. 
Foxboro Company 
Linear 
Brown Inst. Co. 
Baldwin-Southwark Corp. 
Radial 
Bristol Company 
Foxboro Co. 
Square Root 
Foxboro Company 
POLARISCOPES 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp. 
POSITION RECORDERS 
Bristol Company 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
POTENTIOMETERS—Indicating 
Brown Instrument Co. 
General Electric Co. 
Rubicon Company 
Recording & Controlling 
Brown Instrument Co. 
Standard Cell Comparing 
Eppley Laboratory, Inc. 
Feussner Type 
Eppley Laboratory, Inc. 
POWER FACTOR METERS 
General Electric Co. 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp. 
PRESSURE RECORDERS 
Bristol Co. 
Brown Instrument Co. 
Defender Automatic Regulator | 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 


PROCESS TIMING AND SIGNALING 
INSTRUMENTS 

Bristol Company 

Foxboro Co. 

Tagliabue Mfg. Co., C. J. 
PROJECTION LANTERNS 

Bausch & Lomb Optical Co 
PROTRACTOR 
Optical 

Bausch & Lomb Optical Co 
PSYCHROMETER 
Recording 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Inst. Companies 
Sting 

Taylor Inst. Companies 
PYRHELIOMETERS— 
Weather Bureau Type 

Eppley Laboratory, Inc. 
PYROMETERS 
Optical 

Pyrometer Instrument Co. 
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diation 
indicating 
Br Instrument Co. 
pyrometer Instrument Co. 
ray.or Instrument Companies 

Recording 

grown Instrument Co. 

k eter Instrument Co. 

Taylor Instrument Companies 
Thermo-electric 

immersion 

Bristol Company 

Brown Instrument Co. 

oro Co. 

pyrometer Instrument Co. 

Taylor Instrument Companies 

Indicating 

Bristol Company 

Brown Instrument Co. 

Defender Automatic Regulator Co. 

Foxboro Co. 

Taylor Instrument Companies 

Recording and Controlling 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Taylor Instrument Companies 

Westinghouse Elec. & Mfg. Co. 

Surface Contact 

Bristol Company 

Brown Instrument Co. 

Jewell Elec. Inst. Co. 

Pyrometer Instrument Co. 

Taylor Instrument Companies 
RADIATION TUBES 

Pyrometer Instrument Co. 
RADIO FREQUENCY OSCILLATORS 

General Radio Company 

Jewell Elec. Inst. Co. 
RADIO SET ANALYZERS 

General Radio Company 

Jewell Elec. Inst. Co. 

Weston Elec. Inst. Corp. 
RADIO TEST PANEL 

Jewell Elec. Inst. Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
RADIO TUBE CHECKERS 

General Radio Company 

Jewell Elec. Inst. Co. 

Weston Elec. Inst. Corp. 
REFRACTOMETERS 

Bausch & Lomb Optical Co. 
REGULATORS—See Controls 
RELAYS 

General Electric Co. 

General Radio Co. 

Jewell Elec. Inst. Co. 

Ward Leonard Elec. Co. 

Westinghouse Elec. & Mfg. Co. 

Weston Elec. Inst. Corp. 
Light Sensitive 

Burgess Laboratories, Inc., C. F. 
Vacuum Contact 

Burgess Laboratories, Inc., C. F. 
Vacuum Tube 

Burgess Laboratories, Inc., C. F. 
REMOTE METERING EQUIPMENT 

Bristol Company 

Brown Instrument Co. 

General Electric Co. 

Republic Flow Meter Co. 

Westinghouse Elec. & Mfg. Co 
RESISTANCE—Electrical 

General Radio Co. 

Rubicon Company 

Ward Leonard Elec. Co. 
RESISTOR UNITS 

Ward Leonard Elec. Co. 
“‘REV-METERS”’ 

Veeder-Root, Ine. 
RHEOSTATS 

General Radio Company 

Rubicon Company 

Ward Leonard Elec. Co. 
SACCHARIMETERS 

Bausch & Lomb Optical Co. 

Taylor Inst. Companies 
SACCHAROMETERS 

Tagliabue Mfg. Co., C. J. 
SALINITY INDICATORS 

Rubicon Company 
SCALES 

Gaertner Scientific Corp. 

Alfred Suter 
SEISMOGRAPHS 

R. Y. Ferner Co. 
SERVICE RECORDERS 
SHUNT METERS 

Bristol Co. 
SHUNTS 

Jewell Elec. Inst. Co. 

Rawson Elec. Inst. Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
SIGNALING DEVICES—Automatic 

Srown Instrument Co. 

Foxt oro Co. 

Republic Flow Meter Co. 

Rubicon Company 


SLOW SPEED MOTORS 
Bodine Electric Co. 
SPECIAL ELECTRICAL 
INSTRUMENTS 
Atlas Electric Devices Co. 
Bristol Co. 
Brown Instrument Co. 
General Radio Co. 
Illinois Testing Labs., Inc. 
Jewell Electrical Inst. Co. 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
SPECIAL INSTRUMENTS 
Burgess Laboratories, Inc., C. F. 
SPECIFIC GRAVITY APPARATUS— 
Gas 
Hays Corporation 
SPECTROGRAPHS 
Bausch & Lomb Optical Co. 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co. 
Gaertner Scientific Corp. 
SPECTROSCOPES 
Bausch & Lomb Optical Co. 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 
SPEED COUNTERS 
Veeder-Root, Ine. 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS 
Bristol Company 
Brown Instrument Co. 
SPEED REGULATORS 
Ward Leonard Elec. Co. 
STANDARD CELLS 
Eppley Laboratory, Inc. 
Weston Elec. Inst. Corp. 
STOP WATCHES 
R. Y. Ferner Co. 
STRAIN GAGES 
Baldwin Southwark Corp. 
Alfred Suter 
SULPHUR DETERMINATION 
APPARATUS 
Burgess Laboratories, Inc., C. F. 
Tagliabue Mfg. Co., C. J. 
SULPHUR DIOXIDE METERS 
Hays Corporation 
Tagliabue Mfg. Co., C. J. 
SUNSHINE RECORDERS 
Taylor Instrument Companies 
SURGE INDICATORS AND 
RECORDERS 
General Electric Co. 
SYNCHRONIZING FORKS— 
Electrical 
General Radio Co. 
SYNCHRONOUS MOTORS 
Bodine Electric Co. 
TACHOGRAPH 
Baldwin-Southwark Corp. 
TACHOMETERS 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Veeder-Root, Inc. 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp. 


TACHOSCOPES 
Brown Instrument Co. 


TELEMETER 
Baldwin-Southwark Corp. 


TELESCOPES 
Bausch & Lomb Optical Co. 
R. Y. Ferner Co. 

Gaertner Scientific Corp. 
TENSILE TESTERS FOR PAPER, 
WIRE, SHEETS, ETC. 

Alfred Suter 


TENSOMETER (Huggenberger) 
Baldwin-Southwark Corp. 


TESTING MACHINES 
Fatigue 
Baldwin-Southwark Corp. 
Alfred Suter 
Impact 
Baldwin-Southwark Corp. 
Alfred Suter 
Hardness 
Baldwin-Southwark Corp. 
Alfred Suter 
Portable—Hardness 
Alfred Suter 
Portable—Tensile—Compression 
Baldwin-Southwark Corp. 
Alfred Suter 
Sheet Metal 
Alfred Suter 
Baldwin-Southwark Corp. 
Ol! & Bearing 
Baldwin-Southwark Corp. 


Universal 
Baldwin-Southwark Corp. 
A. Suter 


TEXTILE TESTING INSTRUMENTS 
Atlas Electric Devices Co. 

A. Suter 

THERMIONIC RECTIFIERS 
General Electric Co. 

THERMO-JUNCTIONS (Electric) 
General Radio Co. 

Rawson Electrical Inst. Co. 

THERMOPILE—Coblenta Type 
Eppley Laboratory, Inc. 

THERMOMETERS 

Gas Filled 
Bristol Company 
Brown Instrument Co. 
Defender Automatic Regulator Ct 
Foxboro Company 
Republic Flow Meter Co. 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 

Mechanical 
Brown Instrument Co 
Defender Automatic Regulator Co 
Foxboro Co. 

Republic Flow Meter Co 
Tagliabue Mfg. Co., C. J 

Mercurial 
Bristol Co. 

Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 

Resistance 
Brown Instrument Co. 
Foxboro Co. 

Vapor-Tension 
Bristol Company 
Brown Instrument Co 
Defender Automatic Regulator Co 
Foxboro Co. 

Tagliabue Mfg. Co., C. J. 
Taylor Inst. Companies 

Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Tagliabue Mfg. Co., C. J 
Taylor Instrament Companies 

THERMOSTATS 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 

TIME INDICATORS 
Baldwin-Southwark Corp. 

TIME METERS 
General Electric Co. 

TIME OPERATION RECORDERS 
Bristol Company 
Foxboro Co. 

Tagliabue Mfg. Co., C. J 

TIME RECORDERS 
Bristol Company 
Brown Instrument Co. 
Gaertner Scientific Corp. 
Foxboro Co. 

Tagliabue Mfg. Co., C. J 

TIME SWITCHES 
General Electric Co 
Westinghouse Elec. & Mig. Co 

TIMERS 
Rawson Elec. Inst. Co 
Rubicon Company 

TORSIOGRAPH 
Baldwin-Southwark Corp. 

TORSION MACHINES 
Alfred Suter 

TRANSFORMATION POINT 

RECORDERS 
Brown Instrument Co. 

TRANSFORMERS (Instrument) 

General Electric Co. 

General Radio Co. 

Jewell Elec. Inst. Co 
Weston Electrical Inst. Corp 

TRANSITS 

Engineer’s, Surveyors, Mine 
Gaertner Scientific Corp. 

Pocket 
Taylor Instrument Companies 

TUNING FORKS—Electrically Driven 
General Radio Co. 

Gaertner Scientific Corp. 
Rubicon Company 

TURBIDIMETERS 
Burgess-Parr Co. 

U-TUBE MANOMETERS 
Defender Automatic Regulator Co. 
Hays Corporation 
Morey & Jones, Ltd. 

Republic Flow Meter Co. 

VACUUM RECORDERS 
Bristol Company 
Brown Instrument Co. 
Defender Automatic Regulator Co 
Foxboro Co 
Republic Flow Meter Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 


VACUUM TUBE BRIDGES 
General Radio Company 
VACUUM TUBE RELAYS 
Burgess Laboratories, Ine., C. F 
VACUUM TUBE VOLTMETERS 
Jewell Elec. Inst. Co 
Rawson Elec. Inst. Co 


VALVES 
Automatic Shut Off 
Bristol Company 
Brown Instrument Co 
Defender Automatic Regula ( 
Foxboro Company 
lagliabue Mfg. Co., C. J 
Taylor Instrument Cos 


Balanced 
Brown Instrument Co 
Defender Automat Regulator ¢ 


Foxboro Co 

Tagliabue Mfg. Co., C. J 
Diaphragm 

Bristol Company 

Defender Autor i Regulator ¢ 

Foxboro Company 

lagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Electrically Operated 

Bristol Company 

RKrown Instrument Co 

General Electrie Co 

Republic Flow Meter Co 
Reducing 

lagliabue Mfg. Co., C. J 
Regulating 

Bristol Co 

Brown Instrument Co 

Defender Automatic Regulator Co 

Foxboro Co 

ragliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Safety, Fuel Shut-off 

Tagliabue Mfg. Co., C. J 
VENTURI METERS 

Brown Instrument Co 

Foxboro Co 

Republic Flow Meter Co 


VIBROGRAPH 
Baldwin-Southwark Corp 


VIBROSCOPE 


Saldwin-Southwark Corp 


VISCOSIMETERS 
Tagliabue Mfg. Co 
laylor Inst. Companies 

VOLTAGE DIVIDERS 
General Radio Co 
Rubicon Company 
Ward Leonard Elee. 


VOLT-AMMETERS 
General Electric Co 
Jewell Electrical Inst. Co 
Westinghouse Ele & Mi Co 
Weston Elec. Inst. Corp 


VOLTMETERS 
Electrostatic 

Rawson Elec. Inst. Co 
Indicating 

General Electric Co 

General Radio Co 

Jewell Electrical Inst. Co 

Rawson Electrical Inst. Co 

Westinghouse Klee. & M ( 

Weston Elec. Inst. Corp 
Recording 

Bristol Company 

General Electric Co 

Westinghouse &M ( 
Thermionic Rectifier 

General Radio Co 

Jewell Elec. Inst. Co 
WATER METERS 

Foxboro Co 

Republic Flow Meter Co 

Tagliabue Mfg. Co., C. J 
WATER & SEDIMENT APPARATUS 

Tagliabue Mfg. Co., C. J 
WATTHOUR METERS 

General Electric Co 

estinuhe & Mf ( 

WATTMETERS 
Indicating 

General Electric Co 

Jewell Electrical Instrument Co 

Rawson Elec. Inst. Co 


Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp 
Recording 


Bristol Company 

General Electric Co 
WAVEMETERS 

General Radio Co 
WAX MELTING APPARATUS 

Tagliabue Mfg. Co., C. J 
WEAR-OMETER 

Atlas Electric Devices Co 


WEATHER-OMETER 
Atlas Electric Devices Co. 
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Mechanical contacts on machines 
eedenr—le OO} in the shop make and break the 
electrical circuits which operate 
offers Magnetic Counters as primary 
S P ’ the Counters over your desk, or 
control-instruments in operating pro- i 
banked on convenient counter- 
duction machines. These Counters ; 
give you an every-minute record of board. Your regular lighting | 
production at individual machines. circuit supplies the current (or 
No waiting for reports from the fac- storage batteries if so specified 
tory. You get the total of finished in ordering Counter). Let us 
products or smallest parts—as fast : “af, ‘ 
ive you complete information 
as produced. “Wired” to you from 8 y P 
machines or assembly lines. Recorded on application of these Counters 
on the Counter-dials over your desk. to your machine needs. « « 
Mechanical Counters for every requirement are shown and described in the Veeder-‘Root 
(Catalogue. Write for copy, and ask for the facts on how Counters simplify 
profit-making at the types of machines you operate. 
OFFICES IN THE Noedou— OO JNCORPORATED _ BUILDERS OF COUNTERS 
PRINCIPAL CITIES HARTFORD, CONN. FOR EVERY PURPOSE 
ADVERTISERS’ INDEX 
to 1 Amp Cc 
20 Microvolts and | Chelsea Clock Company ................. 
to 1000 Volts 60 Millivolts ” 
to 1000 Volts | Defender Automatic Regulator Co. ................. 
E 
| Ellison Draft Gage Co. .......... \ 
G 
Types 501A, B & C. Also Type 502 Thermal General Radio Co. .................. \ 
H 
Rawson Electrical Instrument Co. Journal of Scientific Instruments ..................0. A15 
CAMBRIDGE, MASS. - 
91 Seventh Avenue Eart_ N. WEBBER P 
New York City Daily News Bldg., Chicago, Ill. 
es tet Also Manufacturers of DC Multimeters, (AC or DC) R 
Ammeters, Microvoltmeters, Millivoltmeters, and_ Volt- Rawson Electrical Instrument 
meters, Cable Testers, Timers, Earth Current Meters, Review of Scientific Instruments ........ \ 
Wattmeters, etc. s 
ne Special Apparatus Built to Order T 
Write for bulletins. V | 
= 
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FUNDAMENTALS of INSTRUMENTATION 


By M. F. BEHAR 


if You Are—an enaineer. 
—AN INDUSTRIAL EXECUTIVE, 
A RESEARCH WORKER, 


—AN ENGINEERING TEACHER OR STUDENT, 


—IN CHARGE OF A PROCESS, OR 


IN THE INSTRUMENT INDUSTRY ITSELF 


You Will Fill Out This Coupon» 


and Order Your Copy of | 
FUNDAMENTALS of INSTRUMENTATION 


i, gabe was the importance of measure- 
ment and control so keenly felt by in- 
dustry as in these times. This book opens 
the door to countless ideas of incalculable 
value. It is not a mere collection of “kinks” 
but a basic text, every line of which will be 
read profitably. The benefits of measure- 
ment and control never come of their own 
accord, but only when instruments are in- 
telligently applied. This book takes you by 
the hand and leads you into the newest 
branch of engineering—the newest field of 
scientific management—Instrumentation. 


Not only does it crystallize and sum- 
marize the elements of the science of meas- 
urement and the art of control, but it lays 
down for the first time an impressive 


More Than a Book 
—a Tool! 


amount of new data never published be- 

fore. The author has also induced other 

prominent instrumentation engineers to ex- 

plain in detail “how they do it.” Alto- 

gether, this is more than a book: it is a tool! 
BRIEF OUTLINE OF CONTENTS 

Industrial Instruments — General: Their 
Functions, Classes, ete. 

Properties and Characteristics of Industrial 
Measuring Instruments—Accuracy, Sen- 
sitivity, Behavior, etc., with a special sec- 
tion on Recorders. 

Performance of Automatic Controllers 
the first basic treatment of this important 
subject. 

The Plant Instrument Department—By 
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Automatic PROCESS CONTRO 


She new Robot of [ndustry 
SAFEGUARDS QUALITY 


Ix THE modernization of 
tacilities which has been un- 
dertaken several branches 
ot manufacture, BRISTOL’S 
Automatic Process Control, 
the new “robot” of industry, 
is being relied on more and 
more to exercise vigilant guard 
over production. Protector of 
quality, slayer of waste, con- 
queror ot rejects, BRISTOL’S 
Automatic Process Control is 
organizing and administrating 
production on a precision basis 
that proclaims a new era in 
scientific manufacture. 

he progress from the original 
recording gauges and thermome- 
ters which William H.. Bristol 
pioneered and developed over forty 
years ago to BRISTOL’S present- 
day Automatic Process Control of 
precision accuracy marks an al- 
most incredible advance in the art 
and science of process control. Yet 
those early BRISTOL Recorders 
initiated industry’s first attempt to 
control production, By providing 
a continuous chart record they dis- 
closed any and all variations of 
the pressure or temperature from 
the prescribed standards. ‘hey re- 
vealed these fluctuations in a form 
that could be analyzed, studied, 
hled and preserved for future refer- 
ence and guidance. 

BRISTOL, Recorders were the first 
instruments to give an uninter- 
rupted history of existing plant 
conditions. They were the first to 
make possible both elimination of 
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wasteful practices and improye- 
ments in manufacturing. They 
inaugurated the beginning of jn- 
dustry’s Control over production, 


When it is realized that BRISTOL’s 
Automatic Process Control toda; 
regulates and coordinates pressure, 
vacuum, temperature, motion, 
speed, humidity, liquid level and 
flow to a degree that is almost un- 
believable—as for example in the 
dairy industry where BRISTOL’S 
Electric Control automatical|\ 
maintains the pasteurization tem- 
perature within 1% degree Fahren- 
heit or even M40 degree if necessary 
—it is easy to appreciate the 
progress and standardization in 
processing which 
Automatic Process Contro! has 
achieved. 

BRISTOL’S Automatic Process 
Control has a real message fo 
you. Ifyou permit, our Application 
Engineers will welcome the oppor- 
tunity to describe this new idea 
and its application to your needs. 
THE BRISTOL COMPANY 
WATERBURY CONNECTICUT 
Branch Offices: Akron, Birmingham, Bost 


Denver, Detroit, Los Angeles, New Yor 
Philadelphia, St, Louis, San Fran 


Typical of the hundreds of actual and potential applications of BRISTOL’S Automatic 
Process Control in wide use today are the following: 


Automatic Cycle Control in Vulcanization of Auto- 
mobile Rubber Tires and Tubes. Bulletin 386-R. 
Automatic Cycle Control in Processing and Pre- 
serving of Foods. Bulletin 386-F. 

Double Unit Electric Control for Automatically 
Holding Pasteurizing ‘Temperatures within 1s deg. 
Fahr, or less. Bulletin 3200. 

Automatic Control of Hot Blast Temperatures in 
Blast Furnace Operation, Bulletin 372. 
Recording and Controlling Equipment for Auto- 
matically Controlling Humidity in the Saturation 
of Natural Gas, Bulletin 962-A, 


Automatic Temperature Control of Seal Water in 
Direct Steam Heated Gas Holders and Circulat- 
ing Water Heated Gas Holders. Bulletin 960-E. 
Automatic Operation Control of Producer Gas 
Machines. Bulletin 961-Al, 

BRISTOL also makes a complete line of inst 
ments for indicating, recording, and contro 
pressure, vacuum, temperature, voltage, cur 
power, frequency, motion, time, speed, humid 
liquid level, flow; as well as electric motor « 
ated and diaphragm motor operated valves 


process control, 


BRISTOLS Automatic Process Control 
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